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Dr.  Eugene  Haanrl, 

Uirectur  of  Miiirit, 

OlTAWX 


Fort  Willinni,  May  1,  1907. 


Dear  Sir, — I  beg  to  present  herewith  my  report  oti  the  exnmiim*'":; 
of  Home  iron  ore  deposits  in  the  districts  <if  Thunder  Buy  and  Rainy  >:  -, 
Province  of  Ontario. 

On  accc  'nt  of  the  great  numlier  of  defxwits  scuttered  over  so  large  a 
territory,  I  ex.i  lined  only  those  which  seemed  to  me  to  lie  of  the  greatest 
importance  at  the  present  moment;  not  only  on  account  of  their  proximity 
to  railway  and  lake  communication,  but  also  on  account  of  the  attention 
which  has  been  recently  directed  t.;  them. 

Ill  connexion  with  some  explored  locations  in  the  township  of  Nfc- 
Tavish,  I  made  mention  of  the  greater  .\nimikie  iron  range,  which  I  consider 
of  too  great  importance  not  to  draw  attention  to  it  at  this  moment,  owing 
to  its  similarity  to  the  Mesabi  and  other  Lake  Siiiierior  iron  ranges. 

In  reporting,  I  have  followed  your  instru  is  a-*  closely  as  each  case 
would   permit. 


Vours  respectfully, 


F.    HiLLE. 
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REPORT  ON  THE  EXAMINATION  OF  SOME  ORE  DEPOSITS  IN  THE 

DISTRICTS  OF  THUNDER  BAY  AND  RAINY  RIVER, 

PROVINCE  OF    ONTARIO, 

BY 

F.  HILLE.  M.K. 


The  total  output  of  the  iron  ore  mines  of  the  United  States  last  year  was 
in  the  neighborhood  of  49,683,000  tons*'\  in  addition  to  which  tliere  was 
imported  from  Cuba  1,090,000  tons,  making  a  total  of  50,773,000  tons.  Out 
of  this  amount,  however,  there  was  exported  305,000  tons,  principally  to 
Canada.  So  that  for  home  consumption' in  the  United  States  there  remained 
50,468,000  tons.  From  this  large  quantity  there  was  produced  2'),307,190 
tons  of  pig  iron'-',  which  would  l)e  inpial  to  1.99  tons  of  raw  ore  to  one  ton  of 
pig.  This  proportion  is  somewhat  higher  than  the  average  of  the  previous 
year,  which  was  1.87  tons.  These  facts  would  seem  to  indicate  that  last 
year  a  larger  quantity  of  lower  tirade  ore  was  mined  and  smelted,  and  for 
this  several  causes  might  be  assigned. 

(1)  The  working  of  lower  grade  mines. 

(2)  The    exhaustion  of  the  higher  grades  of  ore  in  some  of  the  older 

mines. 

(3)  The  reservation  of  the  high  grade  ores. 

It  is  hardly  probable  that  the  latter  is  the  case  on  account  of  the  extreme 
pressure  of  the  iron  market  and  the  low  stocks  of  iron  ore  that  wore  on  hand 
at  the  beginning  of  1906.  However,  whatever  may  be  the  reason  for  it, 
ther-  can  be  no  doubt  that  the  quality  of  ore  that  it  will  be  necessary  to  use 
in  the  future  will  continue  to  deteriorate.  That  is  to  say,  the  jierrentage 
of  metallic  iron  will  decrease  and  tlie  percentage  of  silica  will  increase.  And 
especially  «ill  this  be  the  case  with  the  ores  coming  from  the  Lake  Superior 
ranges. 

The  increase  in  the  manufacture  of  pig  iron  during  the  last  ten  years 
was  162.2%,  it  having  risen  from  9,652,680  tons  in  1S97  to  25,307,191  tons 
in  1906,  being  an  hicrease  of  15,654,511  tons.  If  this  rate  of  increase  were 
to  be  maintained  during  the  nex#ten  years,  which  is  far  from  being  an  im- 
possibility when  we  consider  the  rapid  increase  of  the  population  of  the 
United  States,  the  consequent  demands  for  increased  comforts,  and  last,  but 
not  least,  the  growth  of  their  exports  to  the  other  markets  of  the  world,  we 
should  have  to  face  the  manufacture  of  66,355,454  tons  of  pig  iron,  which 
at  that  date  would  probably  necessitate  the  mining  of  2}  tons  of  oi.  every 
ton  of  pig,  which  would  mean  mining  a  total  of  149.299,771  toi.  nre  in 
the  year  1916.  If  we  calculate,  at  the  same  rate  of  increase,  the  totui  ^mount 
of  ore  smelted  in  the  decade  1906  to  1916,  we  then  arrive  at  the  stately  figure 
of  1.048,254,735  tons  of  iron  ore. 


1 ')  Enj»iiieerinf;  and  Mining  Journal  No.  1  for  1907. 
(2)  Iron  Trade  Review  No.  7  for  1907. 
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Now,  according  to  the  calculutions  of  Prof.  T6riiebohin<'\  of  Sweden,  the 
iron  ore  rcKervea  of  our  neighbours  to  the  south  amoimt  only  to  1,100,000,000 
tons.  Assuming  this  to  be  correct,  in  twenty  years  the  United  States  will 
have  completely  exhausted  Us  iron  resources.  1  am  inclined,  however,  to 
take  a  more  liberal  view,  and  would  credit  the  United  States  with  five  times 
the  above  amount,  which  seems  not  unreasonable  when  we  take  into  con- 
sideration the  large  deposits  of  low  grade  ores  in  the  Lake  Superior  ranges 
and  the  deposits  in  Utah  and  other  western  States  And,  moreover,  we 
must  not  overlook  those  in  the  eastern  and  southern  parts  of  the  Union, 
especially  those  in  Alabama  and  Tenne>isec,  in  which  two  States  alone  it  has 
at  times  Ix-en  stated  that  there  are  over  two  billion  tons. 

The  foregoing  calculations  have  Ik'cu  based  on  a  yearly  increase  of 
162.2%,  the  ratio  of  increase  that  has  U-en  maintained  during  the  last  five 
years.  But  it  would,  perhaps,  be  nearer  to  the  mark  to  tak^  the  average 
of  the  last  twenty-five  years,  which  is  little  over  100%.  Lei  us  for  con- 
venience .sake  call  this  a  round  lOO*;^.  By  doing  this  we  would  arrive  at 
the    following  figures: — 

Pifj  iron  produced  in  the  yoar  1916 .'50,614,382   tons 

Ore  mined  for  the  year  1916 1 13.8S2,3.59     " 

Ore  mined  for  the  whole  ten  years 853,458,'974     " 

I  have  calculated  upon  2}  tons  of  ore  Ix^ing  used  for  the  production  of 
one  ton  of  pig  iron,  which  is  a  fair  average  for  the  next  ten  years.  Now  if  the 
United  States  should  continue  the  manufacture  of  pig  iron  at  the  same  rate 
of  increase  for  twenty-five  years,  by  that  time  not  a  ton  of  ore  out  of  the 
whole  five  thousand  million  tons  would  be  available  for  smelting.  And 
even  if  we  credit  the  United  States  with  double  that  amount  of  ore,  then 
by  the  year  1940  their  whole  supply  of  iron  ore  wiU  be  consumed. 

After  the  above  was  written,  a  very  interebting  article  appeared  in  the 
Iron  Trade  Review,  written  by  Dr.  William  Kent,  Dean  of  the  L.  C.  Smith 
College  of  Applied  Science,  Syracuse  University,  entitled  "  Forty-two  Years 
in  the  Iron  Trade,"  in  which  he  recapitulates  the  principal  events  in  the  iron 
trade  for  each  year,  concluding  with  an  essay  on  the  future  outlook.  In  this 
Prof.  Kent  uses  a  similar  method  of  arriving  at  practically  the  same  conclusion 
as  I  did.  He  shows  us  to  what  colossal  dimensions  it  is  possible  for  the  pig 
iron  production  in  the  United  States  to  attnin  by  calculating  at  the  same  ratio 
of  increase  as  that  of  the  last  twenty-five  years,  viz.,  104.742%  per  de- 
cade, and  he  tabulates  his  conclusions,  from  whish  I  reproduce  a  few  of 
his  figures: — 

^?'  J910 32,900,000  tons 

,,     ;?16 .50,560,000     " 

1920 67,340.000     " 

He  then  goes  further  and  estimates  the  production  at  the  end  of  each 
decade,  basing  his  figures  on  a  ratio  of  increase  of  100%  only,  arriving  at  the 
following   quantities: — 

1^1^ 33  million  tons  of  pig 

1930.".  ..',■.■.■■■! 1^  '.'■  '!, 

1940 :::::;::::::::::;:;::::;264 

1950 528 

( ')  Report  to  Swedish  government  1905. 
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Supplementing  Prof.  Kent's  tables  with  an  estimate  of  the  pnHluction 

of  pig  iron  for  the  whole  of  each  decade,  will  give  us: — 

1910  to  1920 .ill  5  millionu 

1920  to  1930 lO-AI 

1930  to  1940 2046 

1940  to  1950 4092 

With  these  totals  us  a  basis,  how   many  tons  of  iron  ore   would   be 

necessary  to  produce  such  an  immense  amount  of  pig  iron  ?     Assuming 

now,  for  the  purposes  of  this  calculation  an  average  of  three  tons  of  ore  to  one 

ton  of  pig.  an  estimate  wliich  should  Ije  very  moderate  indeed  in  the  face 

of  an  ever-decreasing  supply,  there  would  l)e  needed  iron  ore  as  follows: — 

For  the  decade  of  1910  to  1920 l.'>34  5  million  tons 

"      "  1920  to  19.S0 3069 

"  "       "  1930  to  1940 6138 

"  "      "  1940  to  1950 12276 

Total 23017.5  million  tons  of  ore 

This  amount  is  considerably  larger  than  the  whole  of  the  iron  ore  sup- 
plies of  the  entire  world,  as  at  present  known.  And  therefore,  if  the  rate  of 
increase  remains  the  same  as  heretofore,  it  is  absolutely  impossible  that  in 
the  year  1950  the  smelting  of  iron  ore  can  be  carried  on  as  it  is  now. 

But  long  before  this  happens  the  large  iron  producing  centers  of  the 
eastern  States  will  feel  the  effect  of  the  declining  supplies;  will  feel  also  the 
effect  of  the  higher  prices  of  ore  which  will  be  demanded  by  the  sellers ;  will 
feel  the  increase  of  the  cost  of  carrying  ore  of  much  lower  grade,  and  will  also 
feel  with  equal  intensity  the  much  greater  cost  of  smelting  and  fluxing  material. 
In  the  face  of  this,  are  we  to  expect  that  the  iron  manufacturers  will  fold 
their  hands  and  resignedly  wait  for  the  hievitable?  I  doubt  it.  Whence, 
however,will  it  be  possible  for  these  manufacturers  to  draw  supplies  of  ore 
in  order  to  postpone  the  day  on  which  their  own  will  be  exhausted? 

All  the  older  ranges  of  Lake  Superior  have  been  very  thoroughly  pros- 
pected both  with  diamond  drills  and  by  other  means,but  of  late  years  nothuig 
has  been  discovered  sufficient  to  make  a  perceptible  addition  to  the  present 
reserves  that  are  in  sight.  No  reliance  can  be  placed  on  a  supply  from 
European  countries,  because  the  latter  would  not  ?ell  to  an  outside  country 
the  ores  they  still  possess.  It  is  far  more  likely  that  they  would  pass  laws 
prohibiting  the  export  of  this  most  valuable  commodity;  following  the  policy 
of  curtailing  the  exports  which  is  practically  operative  in  Sweden  to-day. 
The  same  will  also  apply  to  the  countries  of  Asia,  b«>cause  !  v  that  ti.ae  the 
people  of  the  whole  world  will  have  awakened  to  a  full  r<  j;nition  of  what 
is  to  their  greatest  advantage,  and  will  do  also  what  we  a;    doing  now. 

Africa,  so  far,  is  an  uncertain  quantity,  and  by  the  time  that  continent 
would  be  able  to  furnish  any  iron  ore,  this  metallic  mhieral  will  already  be 
classed  among  the  rare  ones.  Whence,  then,  can  the  deficiency  be  made  up? 
The  only  pl^^^!ble  source  that  I  can  see  is  Canada. 

The  province  of  Ontario  alone  contains  immense  deposits  of  ore,  scattered 
over  a  very  large  area,  sufficient  to  furnish  a  supply  to  the  smelters  both  on 


h..s  side  and  the  other  «i,lu  of  the  International  Jioundarv  for  many  years 
to  come.     Although  those  ores  to  some  extent  consist  of  a  low  grade  magnetise 

e\er  price  they  are  put  upon  the  market. 

Other  ehiss..s  of  iron  ore  are  also  found  in  this  Province:  notably  the 

Ar  h  ,r.  «  „ch  could  be  commercially  utilized  in  the  pro,luction  of  pig  iron 
and  ferro-titanium  l.y  means  of  the  electrical  f.irnace. 

Then,  are  also  larg,.  areas  covered  with  deposits  of  jasper  and  high  grade 
magnetite  „.  a  ban.led  formation.     These  minerals,  however,  separl' eS 
and    he  .ron  could  b-  used  after  u.aguetic  separation.     These'depasit  te' 

rnn.  (leen  Water  lake  and   Hunfr  island.     There  are  also  in  this  district 
a  numU-r  „f  pyrrhotite  deposits,  in  which  there  is  frequentlv  intermixed 
cMH^ugh  «.^net.te  to  be  worth  nuning  and  roasting  as  sin  as  the  pric'o 
ron  ores  shall  have  reached  a  sufficient  height.     Then  there  is  the  Michipic 
ou  iron  range,  that  of  Button  township  in  the  Xipi.ssing  district,  and  a  ^Z 

These  de,x.si,s  are  all  situated  in  the  province  of  Ontario;  but  if  an 
estunate  were  made  of  what  is  already  known  of  the  iron  m-  reserv  s 
throughout  the  whole  Don.i„ion.  there  can  be  little  doubt  that  Canada 
would  stand  very  high,  if  not  first  among  the  nations  of  the  world  a  a 
prospective  iron  producing  country. 

It  would  naturally  follow  from  this,  that  as  soon  a.s  their  own  high 
OH  "■*;"  "'•'\'^"PP''''«  '''•^'  ""  th-  wane,  and  more  esp.ciallv  their  reserves 
to  Canada  for  tiie.r  future  supplies  of  iron  ore. 

The  statistics  quoted  from  the  Engineering  and  Mining  Journal  have 
shown  us   hat  the  United  .States  exported 305.000 tons  of  iron  ore;  this  amount 
as  wo  are  told,  going  to  C-anadian  smelters.    This.however,  is  not  the  onlv  ore 

siro  .?T  ""P"''"'''  ^•"■'  "''""■•^'"^  ""  '^'  "'P°"  "f  the  Canadian  cusioms, 
883.9.}.}  tons  wre  imported  into  this  country,  from  which  495,33.5  tons  of 
pig  iron  were  mad.-,  or  an  average  of  one  ton  of  pig  from  1.78  tons  of  ore. 

Let  us  consid.>r  what  this  foreign  ore  costs  us.  Most  of  th.-.t  which  we 
imported  was  of  bossemer  grade,  for  which  the  price  per  ton  was  .55.  and  the 
expense  involved  in  shipping  it  ran  from  75c.  to  $1  p.r  ton  Thus 
on  this  raw  material  alone,  we  have  expended  over  five  million  dollars  In 
his  period  how  many  tons  of  pig  iron  did  we  smelt  from  our  own  ore'  The 
Customs  Department  informs  us  that  the  Government  has  paid  bounty  on 
86523  tons  of  pig  ,ron      Multiply  this  by  1.78  to  arrive  at  the  number  of 

rei7iT4:r;.r  j;fe"'  ^^^ '"' ''- '-'-''''  °^  ^^^^ — - 


WoUire  pminierutinK  and  (lescrihinR  the  variour^  iron  ore  tleptwits  of 
Tliuiitler  Hay  and  Haiiiy  Kivc-r  districts,  it  iia:*  Ihh'ii  deemed  necessary  to 
classify  them  in  accordance  with  their  elementary  conipofition:-  - 

Mufsnctitc. 

Mujjnctitc  (titnnifcroiis). 

Hematite. 

I'yrrhotitc. 

Further,  with  a  view  of  aidinjj  .clearness  of  exposition  the  principal 
features  of  the  deposits  aii<l  tlieir  locations  have  been  placed  under  the 
followinj;  headings: — 

(a)  Situation  (locality). 

(b)  Surveyed  or  \uisurveyed  territory, 
(p)  Owner. 

(d)  I'liysical  features  of  lan<l,  including  tindx-r  and  water  power. 

(f)  Siw  of  ore  depf)sits. 

(/)  Physical   prop<Tti('s  of  ore. 

(f/)  Analysis  of  ores. 

(/i)  E.\p<'riiM(iits. 

(t)  Limestone  deposits. 

(;■)  Mudng  and  nietnllurfjical  plants. 

M.AT.\WIN  U.\X(ii:. 


Macinktitk. 

To  this  class  b<"lonp  all  those  which  occur  in  the  oldest  of  our  rocks, 
the  Keewatin.  They  are  found  esp<'cially  well  developt'd  in  the  most 
westerly  portion  of  the  province  of  Ontario,  in  the  Thimder  Bay  and  Rainy 
River  districts.  Firstly,  there  are  those  encountered  aUmg  the  shores  of  the 
Kaministikwia  river  and  on  both  sides  of  it,  south  of  Kaministikwia  station. 
But  of  far  •,'riater  importance  are  tho.se  contiguous  to  the  Matawin  river.  I 
shall  therefore,  at  least  for  the  present,  not  take  into  consideration  the  first 
mentioned  deposits,  because  it  .seems  to  me  that  on  account  of  their  very 
silicious  nature  and  their  isolated  situation,  they  are  of  less  importance  than 
those  aloiif;  the  Matawin,  which  are  more  massive  and  in  which  the  individual 
deposits  are  more  closely  connected.  Mentiv,n  must  also  be  made  of  those 
which  lie  in  the  same  belt  of  chlorite  schist,  and  are  really  a  portion  of  the 
former,'  running  westerly  in  a  straight  course.  They  terminate  east  of  Green 
Water  lake.  The  continuation  of  this  is  again  found  at  the  west  side  of  the 
same  lake  and  follows  a  south-westerly  course  from  Hunter  island  into 
northern  Minnesota. 

For  the  present,  however,  I  shall  continue  my  description  of  those  along 
the  Matawin  river,  because  they  are.  the  most  massive,  most  interesting,  and 
perhaps  the  largest  deposits  of  magnetite  of  which  wc  have  any  knowledge. 


6 

Situation. 

Thiw  dopoHits  are  «it»iat»'<l  clow  to  tht-  Matawin  rivpr  and  to  th«'  Canadian 
Northmi  railway,  In-inn  found  Inith  wnith  and  north  of  thrm,  and  arc  first 
mot  with  wect  of  th«-  forty-seventh  mil.-  i^wt  (th.'  mil.-n  lieiiiR  coiintod  west 
from  I'ort  Arthur  along  the  railway)  to  the  fifty-first  mile  p<wt,  leavinR  it 
there  and  In-inn  found  along  the  courw  of  the  river  for  four  and  one-half 
miles  farther  u|>  its  cours.-.  They  are  situated  in  the  district  of  Thunder 
Bay,  which  is  the  most  westerly  but  «ne  of  the  districts  of  the  province  of 
Ontario. 

Surveiffd  Territory. 

The  region  in  which  these  deposits  ocevir  is  surveyed  into  different  claims, 
which  adjoin  one  another,  and  of  which  the  surveyor's  marks  are  VV.  and  R., 
and  the  numl)ers,  Ix'ginning  at  the  extreme  east  and  counting  westward, 
are  «s    follows:  — 


Lointiiiii\V-211  with  320  bcws 


I,<ifutionW-222  with  ItlO  acren 


\V  212     ' 

'      320 

W  213      ' 

•      311 

\V-214      ' 

'      240 

\V  215     ' 

'      2.50 

\V-2Hl     ' 

'      2S«» 

\V-217      ■ 

■      310 

\V-21S      • 

•      310 

\V-219      ' 

•      2H5 

\V-220     ' 

'       S7 

W-221      ' 

'       100 

W  '223     • 

'      ItMi 

W-224     " 

SO 

\V-225     ' 

SO 

W-22fl     ' 

SO 

\V-227     ' 

SO 

\V-22S     ' 

'     \m 

\V-2-29     ' 

'      KM) 

K-47«      ' 

'       ItU) 

H-4S4      "      170 

The  locations  enumerated  here  are  those  which  I  have  closely  examined, 
with  the  exception  of  a  few,  such  as  VV-226  to  229,  to  which  I  only  gave  a 
cursorv  examhiation.  Almost  all  of  the  other  locations  which  are  surveyed 
north  of  the  Matawin  were  thoroughly  gone  over,  but  nothing  was  discovered 
to  justify  any  special  mention  being  made  of  them,  excepting  the  twoR-276 
and  R-4S4.  On  account  of  the  low  water  in  the  creeks,  which  would  not 
permit  me  to  travel  bv  canoe,  I  was  compelled  to  postpone  the  examination 
of  all  che  surveved  claims  lying  west  of  W-228.  To  have  taken  the  overland 
route  for  that  purpose  would  have  occupied  too  much  valuable  time,  which 
1  was  able  to  employ  in  other  localities. 

Owners  and  History. 

All  those  locations  which  are  marked  with  a  "  W"  were  applied  for  and 
surveyed  in  August  of  the  year  1890,  by  the  late  James  Hammond,  of  West 
Fort  William.  Later,  Mr.  Hammond  interested  Folger  Bros.,  of  Kingston, 
and  through  their  efforts  it  ultimately  became  the  property  of  the  Matawin 
Iron  Mining  Co  which  has  disposed  of  the  majority  of  its  locations  to  Messrs. 
Mackenzie  f.  'ann.  while  locations  W-212,  213,  217,  224,  225,  227,228, 
229  have  pi.    ■  .  .o  the  Crown.     W-211    and  214  are  held  under  lease,  and 


".ffzxr 


^0f/*0fl  t0 


M0r/ite 


Cupi.  i^rei 


-      ^fe^; 


'fii     ^'  >     *  ■'/'  -"^W  .;■■■■■;  ■•  V  .%•  V  ^  ^''C't 


MAP 

or 

/RON  Orc  Deposits 

CONTIGUOUS  TO 
AUtawin  Rivcm 

KALt  or  eHAH*t 


rmH%,  M  t 


all  other  "W"  locations  are  patented.     In  a  map  annexed  the  different 
locations  are  marked  as  follows:— 


'P"— Patented. 


'L"— Leased.         "C"— Still  vested  in  the  Crown. 


The  locations  north  of  the  river  were  surveved  for  speculative  purposes, 
and  all  except  fourteen  of  them  are  patented.  R-476  is  owned  by  capitalists  at 
Boston,  Mass.,  and  R-484  is  still  vested  in  the  Crown. 

Physical  Features  of  the  Matawin  Range. 

The  topographical  aspect  of  the  territory  in  which  the  above  mentioned 
locations  are  comprised  is  somewhat  hilly,  and  the  general  slope  of  the  region 
is  toward  the  Matawin  river,  into  which  all  the  small  streams  empty.  The 
highest  elevation  which  came  under  my  observation  is  on  the  survey  line 
between  R-415  and  W-211,  from  which  point  a  most  beautiful  panorama 
spreads  out  below  us.  This  hill  has  an  elevation  of  about  fifteen  hundred 
feet  above  sea  level,  being  about  three  hundred  feet  above  the  Matawin 
river.  Only  a  few  little  creeks  wind  their  way  northward  through  the 
lower  portion  of  the  land  to  unite  their  waters  with  those  of  the 
Matawin.  The  largest  affluent  of  the  latter  river  is  the  Shebandowan, 
which  flows  towards  the  south-east  to  Kashaboiwe  and  Shebandowan 
lakes.  It  comes  from  the  north-west  and  loses  its  identity  at  the  north  line 
of  location W-216not  far  from  the  fifty-first  mile  post  of  the  Canadian  Northern 
railway.  About  a  mile  above  the  upper  falls,  tlio  Matawin  river  leaves  a 
wide,  open  and  somewhat  swampy  country  and  flows  through  some  narrow- 
gorges  into  a  small  valley,  through  which  it  winds  its  way  for  nearly  twenty 
miles  to  imite  its  yellowish  waters  with  those  of  the  Kaministikwiu  river,  at 
a  pohit  about  a  quarter  of  a  mile  above  the  C.P.R.  station  of  that  name. 

^^'at(r  Power. 

In  the  middle  of  location  W-219  and  at  the  north-west  corner  of  W-128 
the  Matawin  forms  three  falls,  which,  although  they  are  not  very  high,  would 
produce  about  1,500  horse  power,  or  possibly  a  little  more  if  properly 
dammed,  for  which  purpose  the  Upper  Matawin  river,  with  its  wide,  low- 
banks  would  form  an  immense  reservoir.  To  this  subject  1  shall,  however, 
return  later. 

Timber. 

The  country  bordering  the  Matawin  river,  both  north  and  south  for 
a  number  of  miles  back,  differs  in  its  general  character  from  the  greater  part 
of  the  district,  it  being  very  well  wooded,  although  the  kind  and  size  of 
timber  varies  considerably  at  different  points.  Along  the  south  bank  of 
the  river  the  timber  consists  principally  of  jack  pine  {Pinus  divaricata) 
(Banksiana)  from  ten  to  one  hundred  years  old,  spruce,  black  and  red  (Picea 
nigra  and  rubra) .  mtormixed  with  aspen   [Populus  Irtmuloides),  commonly 
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known  as  poplar,  and  white  birch  (BetiUa  populifdia  alba),  also  tamarac 
(Larix  Americana)  and  sometimes  white  cedar  (Thuya  Ocddentalis  alba), 
which  occur  usually  on  the  lower  ground  together  with  shrub  alder  (,Alnu8 
glutinosa)  or  shrub  maple  (Acer  spicatum)  and  shrub  hazel  (Corylus  Ameri- 
cana). The  growth  of  the  three  latter  shrubs  is  so  thick  in  a  number  of 
localities  that  it  is  often  impossible  to  travel  the  thickets  without  cutting  a 
way  with  the  axe. 

On  the  north  side  of  the  river  the  timber  varies  from  that  of  the  south 
side,  the  land  being  principally  studded  with  deciduous  trees,  such  as  aspen, 
birch  and,  in  places,  considerable  quantities  of  elm  (Ulmua  Americana  alba 
interspersed  with  jack  pine  and  spruce.  As  we  go  farther  back  from  the 
banks  of  the  river  the  timber  often  becomes  heavier,  ranging  from  ten  to 
twenty  inches  in  diameter,  and  here  also  aie  found  some  isolated  giant 
specimens  of  the  red  pine  (Pinus  resinosa)  or  white  pine  (Pinus  strabua), 
the  remaining  witnesses  of  the  once  beautiful  forests  of  this  kind  of  tree, 
which   covered  the   country. 

Timber  such  as  is  mentioned  above  is  found  over  a  considerable  area, 
and  in  sufficient  quantities  to  furnish  charcoal  fuel  for  many  years  to  come. 
That  is  to  say,  provided  that  the  railway  companies  are  compelled  to  equip 
all  their  ji  comotives  with  spark-arresters,  and  the  section-men  are  tav  '  t 
to  exercise  more  care  when  burning  grass  and  decaying  tree  stumps  in  b.ie 
vicinity  of  the  road  bed.  During  the  first  two  weeks  th"t  I  was  in  camp 
on  the  Matawin,  Isaw  three  fires  originate  in  this  mannc  lich  fortunately 
a  heavy  thunder  shower  extinguished  before  any  senous  damage  was 
done. 

Arable  Land 

The  valleys  between  the  hills  often  contain  considerable  areas  of  ex- 
cellent farming  land,  the  soil  usually  consisting,  first,  of  a  thick  layer  of  leaf- 
mould,  and  below  this  a  fine  sandy  loam.  The  growth  of  vegetation  is  very 
luxuriant,  and,  as  an  illustration  of  this,  I  have  seen  grass,  clover,  and  even 
oats,  spread  there  probably  by  lumber  and  construction  camps,  as  high  as 
three  feet  or  even   more. 

Nature  of  the  Ore  deposits  and  Ore 


Nearly  the  whole  of  the  Matawin  iron  deposits  consist  of  magnetite. 
Those,  however,  found  on  mining  locations  221  and  222  have  become  oxidized 
in  a  somewhat  high  degree,  being  converted  into  hematitic  ore  called  martite. 
It  is  rather  a  difficult  question  to  settle  whether  this  ore  was  at  its  origin 
formed  as  a  ferrous-ferric  oxide  (Fe304)  or  was  converted  later  into  this  form. 

Both  at  the  extreme  eastern  and  western  ends  of  the  range  the  iron 
deposits  have  an  extensively  ba  ied  structure,  jasper  and  iron  alternating. 


Very  often  the  jasper  bands  are  the  thicker,  and  in  places  the  formation 
consists  even  exclusively  of  jasper. 

Beginning  at  W-211  and  ending  at  W-233  the  deposits,  as  far  as  I  was 
able  to  examine  them  at  this  time,  appeared  to  be  very  massive  and  of  consid- 
eraUe  extent  both  in  length  and  width.  They  usually  occupy  the  highest  ele- 
vations of  the  hills,  dipping  with  the  formation  at  an  angle  of  seventy-five  de- 
grees to  the  north,  that  is  to  say  towards  the  river.  North  of  the  river  there 
are  some  deposits  of  iron  ore,  which,  although  they  have  not  the  same  ex- 
tent laterally,  show  an  ore  of  higher  grade  and  somewhat  banded  with  jas- 
per.   This  ore  is  also  magnetite. 

On  W-221  and  222,  the  largest  deposits  occur  where  they  have  been 
well  exposed  by  stripping  and  trenching.  The  ore  here  is  no  longer  a  magne- 
tite, being  more  highly  oxidized  and  transformed  into  a  martite. 

It  is  quite  possible  that  further  exploration  by  magnetometric  methods 
might  reveal  yet  other  iron  deposits,  in  spite  of  the  fact  that  I  have  repeat- 
edly crossed  the  location  both  from  south-east  to  north-west,  and  from  north- 
east to  south-west,  and  followed  its  boundary  lines,  and  also  followed  up 
the  common  strike  of  the  ir<>n  belt. 

Notwithstanding  this  careful  examination  there  might  have  been 
deposits  of  ore  overlooked  on  account  of  the  great  difficulty  encountered 
in  traversing  the  thick  underbrush,  or  crossing  over  fallen  timbers  at  places 
where  it  is  possible  that  some  yet  undiscovered  deposits  may  exist.  At 
the  same  time  I  was  able  during  my  trip  to  add  several  new  iron  ore  beds 
to  the  number  of  those  deposits  which  were  already  known  and  discovered, 
and  to  show  that  the  limits  of  the  latter  are  far  more  extensive  than  was 
formerly  believed.  In  making  these  discoveries  the  only  possible  method 
was  to  resort  constantly  to  the  use  of  the  dip-needle.  The  euiployment 
of  this  instrument  was  particularly  advantageous,  because,  as  I  have  re- 
peatedly mentioned  before,  the  greater  portion  of  the  ore  consists  of  a  mag- 
netite, intermixed,  heavily  in  some  places  and  less  heavily  in  others,  with 
silica,  or  in  banded  formation,  with  bands  of  high  grade  magnetite  alter- 
nating with  red,  blue,  black,  or  graj    luper. 

If  these  impurities  can  be  economically  separated  from  the  iron  ore  ihe 
product  should  be  an  ore  of  at  least  fifty  per  cent  metallic  contents.  As  to  the 
possibility  of  this  I  shall  refer  later. 

At  the  above  locations  the  magnetic  qualitit.-  of  the  ore  are  usually 
not  very  strong,  varying  in  proportion  to  the  amount  of  impurities  contained, 
there  being  a  few  spots,  however,  in  which  the  needle  stands  vertical.  On 
221  and  222  the  ore  is  naturally,  from  its  high  oxidation,  only  feebly  mag- 
netic. In  all  cases  the  north  side  of  each  deposit  shows  negative,  and  the 
south  side  positive  attraction,  according  to  the  induction  by  terrestrial 
magnetism.  This  I  shall  notice  later  on  as  I  come  to  the  description  of 
each  individual  deposit. 
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Treatment  of  the  Ore 

In  experimenting  with  some  of  our  silicious  magnetites  I  produced 
concentrates  varying  in  fineness,  but  before  using  these  either  in  the  blast 
furnace  or  electric  furnace,  they  would  have  to  be  briquctted,  or  solidified 
in  some  way,  in  order  to  stand  the  burden  and  not  choke  the  furnace.  There 
are  several  methods  of  douig  this  effectively,  and,  I  have  no  doubt,  cheaply 
also.  (1)  By  briquetting  them  dry  or  wet  with  a  mixture  of  ten  per  cent  of  fine- 
ly ground  coking  coal,  after  that,  coking  them  in  a  suitable  oven,  by  which 
process  they  become  quite  solid.  That  is  to  say,  the  particles  of  iron  are 
held  firmly  together  by  the  surrounding  coke.     (2)  By  a  fritting  process. 

I  will  explain  these  two  in  detail.  Several  years  ago,  while  looking  for 
binduig  substances  for  the  purpose  of  solidifying  mineral  concentrates, 
I  experimented  with  a  number  of  different  materials,  among  them  being 
coal,  and  at  the  end  of  my  experiments  I  arrived  at  the  mixture  of  10%  of 
finely  ground  coking  coal,  which  I  mixed  intimately  with  the  iron  ooncentrated. 
I  formed  briquettes  from  this  mixture  and  coked  them  in  a  muffle  of  an  assay 
furnace,  for  various  lengths  of  time,  excluding  the  air  and  giving  egress  only 
to  the  volatile  substances  of  the  coal.  At  certain  intervals  I  removed  the 
briquettes  from  the  muffle  and  invariably  found  a  product  very  solidly 
fritted  together.  I  again  exposed  these  coked  briquettes  to  the  heat  for 
a  second  time,  with  an  ah-  draft,  by  which  means,  while  shrinkmg  more, 
they  became  harder.  After  further  trials  I  was  a^'■■  to  produce  briquettes 
of  all  degrees  of  hardness,  and  to  bring  the  ore  co:ituuied  in  them  through 
all  stages  in  the  process  of  becoming  metallic  iron. 

Briquettes  of  this  kind  present  the  advantage  of  easy  reduction,  the 
iron  ore  particles  being  intimately  mixed  with  the  carbon,  and  therefore  it 
'3  unnecessary  for  the  carbon  gases  of  the  furnace  to  force  an  entrance  into 
the  porto  or  cells  of  the  ore  in  order  to  ensure  complete  reduction.  More- 
over the  coke  oven  has  practically  carried  out  the  work  of  the  furnace  by 
already  expelling  a  proportion  of  the  oxygen  from  the  ore.  The  extent 
to  which  the  oxygen  is  expelled  will,  of  course,  depend  upon  the  length  of  time 
that  is  given  to  coking,  the  heat  of  the  oven,  the  thickness  of  the  briquettes, 
and  the  fineness  of  the  ore  used.  Another  advantage  of  this  process  is 
the  elimination,  not  only  of  most  of  the  sulphur  from  ores  in  which  this 
element  is  contained,  but  also  the  water  which  is  held  in  combination  in  them. 
The  volatile  substances  of  the  coal  contained  in  the  b.quettes  will  also  help 
to  provide  heat  in  the  coke  ovens,  and  there  is  a  further  advantage  of  charging 
the  already  heated  ore  into  the  furnaces.  I  might  also  point  out  the  possibil- 
ity that  exists  of  using  the.se  briquettes  for  a  direct  steel  process.  To  sum- 
marize, the  benefits  that  would  be  derived  by  this  method  of  briquetting, 
are  as  follows: 


(1)  An  easy,  smooth  and  quick  reduction. 

(2)  Economy  m  fuel,  flux,  and  time,  and  the  avoidance  of  overworking 
the  furnace. 
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(3)  The  production  of  a  purer  iron. 

(4)  Purer  gas  in  the  furnace  by  the  elimination  of  sulphur  and  water. 

These  advantages,  which  tend  to  economise  the  process  of  production 
are,  however,  partly  offset  by  the  cost  of  disintegrating  and  purifyhig  the 
ore,  mixing  it  with  coal,  briquetting  and  finally  coking  the  briquettes.  But 
I  think  if  we  strike  the  balance  of  our  expense  sheets  we  will  find  that  the 
advantages  and  disadvantages  are  fairly  evenly  balanced,  but  the  pruicipal 
benefit  derived  will  be  found  in  the  production  of  a  superior  quality  of  iron. 
Whether  this  is  a  sufficient  incentive  to  encourage  smelters  that  are  compelled 
to  use  ores  such  as  I  described  above,  is  a  matter  whicli  must  be  considered 
from  the  standpoint  of  sound  business  principles. 

The  second  process,  by  means  of  which  a  similar  result  might  be  obtained, 
without  briquetting  the  concentrates,  is  the  so-called  fritting  process.  In  this 
the  fine  ore,  together  with  powdered  coal,  is  fed  into  an  inclined  revolving  kiln 
similar  to  a  rotary  cement  kiln,  through  which  the  ore  and  coal  travel  onward 
and  are  exposed  to  a  fire-blast .  The  coal  is  burned  off  and  the  particles  of  ore 
fused  together  solidly  enough  to  stand  the  burden  in  the  blast  furnace.  It  is 
questionable  whether  this  process  is  as  advantageous  as  that  first  described, 
but  it  is  undoubtedly  somewhat  simpler  and  it  saves  the  necessity  of  briquet- 
ting the  ore.  On  the  other  hand,  there  is  the  waste  of  that  part  of  the  coal 
which,  together  with  the  concentrates,  is  charged  into  the  kiln,  and  the  ore 
also  takes  up  some  of  the  ashes  from  the  coal  which  is  used  in  firing  the  kilns. 

A  Source  for  Coke. 


While  taking  hito  consideration  the  fact  that,  as  far  as  we  knott-,  coal  is 
non-existent  in  this  province,  and  further,  that  we  are  dependent  as  regards 
this  fuel  upon  a  supply  from  the  United  States,  which  might  become  a  very 
serious  feature  to  us  at  the  most  critical  moment,  I  was  led  to  direct  my  atten- 
tion towards  a  new,  or  perhaps  I  had  better  say  a  perfected  discovery,  by  means 
of  which  we  can  to  some  extent  safeguard  ourselves,  and  which  would  open 
up  a  source  of  wealth  which  has  hardly  been  regarded  by  any  of  our  com- 
mercial firms  as  such — I  refer  to  peat-bogs,  in  which  this  province,  and,  in 
fact,  most  of  the  other  provinces  of  Canada  are  immensely  rich.  In  con- 
nection with  this  I  have  in  mind  the  newly  perfected  Martin  Ziegler  peat 
coking  process,  by  which  air-dried  peat  can  be  converted  into  a  coke,  not 
only  for  metallurgical  purposes,  but  also  for  use  as  a  fuel  for  every  description 
of  heating  (including,  of  course,  household  uses).  What  a  boon  the  develop- 
ment of  this  discovery  would  be  for  localities  such  as  ours,  possessed  of  no 
coal  supply  and  only  a  limited  (luantity  of  wood,  can  best  be  understood  by 
those  who  have  suffered  as  intensely  from  lack  of  fuel  as  have  many  of  our 
western  towTis  during  the  past  winter. 

I  made  an  estimate  of  the  possibility  of  utilising  this  new  process  as  a 
factor  in  the  conversion  of  our  iron  ores  into  raw  iron,  commonly  known  as 
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pig  iron,  and  1  arrived  at  the  conclusion  that,  as  regards  local  enterprwes, 
it  would  be  undoubtedly  more  rational  to  make  use  of  p(>at  coke  than  to  rely 
upon  ft  raw  material  for  the  manufacture  of  coke,  the  certain  delivery  of 
which  is  liable  to  be  affected  by  fortuitous  circumstances.  I  give  this  as 
my  opinion  with  less  hesitation  on  account  of  the  situation  which  our  pi-at 
beds  occupy  in  regard  to  our  iron  deposits,  while  the  localities  ui  which  both 
are  found  are  extremely  favorable  for  the  erection  of  smelters.  Moreover, 
such  an  excellent  quality  of  c(/ke  can  be  produced  from  peat  that  I  consider 
it  too  important  to  be  omitted  from  any  discussion  of  our  iron  resources. 

In  making  calculations  as  to  the  cost  of  the  production  of  our  iron  ores, 
it  will  probably  be  of  interest  to  give  here  a  short  description  of  this  p<>at 
coke,  of  which  a  number  of  samples  are  in  my  pos.session.  This  coke,  as 
manufactured  by  the  Zieglcr  process,  is  not  of  a  silver  metallic  lustre,  like 
the  Connellsville  coke,  but  is  almost  jet  black  in  color,  of  large  cell  structure, 
firm  and  with  a  metallic  ring,  like  the  Pennsylvania  product.  The  outer 
surface  of  the  bricks,  in  which  form  it  is  charged  into  the  retorts,  is  almost  as 
smooth  as  when  it  comes  from  the  bricK  machines,  while  the  interior  s;il 
shows  the  original  fibres  of  the  peat  coked  and  considerably  eontractedl 
The  cracks  in  the  coke  show  a  glazed  coating,  which  is  probably  an  equivalen- 
to  the  similar  glaze  seen  in  the  Comiellsville  coke,  produced  by  a  deposit  ot 
hydro-carbons.  Peat  coke  No.  l,ui  compari-son  with  Xo.  2  or  half-coke,  i 
firmer,  No.  1  l)eing  subjected  to  the  coking  process  for  a  longer  period.  Is 
is  this  cla.ss  of  coke  that  finds  its  main  use  in  metallurgy,  in  blast  furnaces,  ot 
in  similar  work  in  which  a  fuel  is  required  free  from  sulphur  or  phosphorus.  Ir 
therefore  in  many  instances  takes  the  place  of  charcoal,  and  in  conset 
quence  it  realises,  in  Germany,  a  higher  price  than  coal  coke.|  The  percentage- 
of  coke  obtained  from  peat  of  good  quality  i.s  abr  it  :i:i7o.  while  that  of  coke 
No.  2  ranges  from  50%  to  60%.  The  caloric  values  of  these  cokes  arc  14,500 
B.T.U.  for  No.  1,  and  12,400  B.T.U.  for  No.  2.  The  cost  of  manufacturing 
these  cokes  in  quantities  of  18,000  tons  per  year  is  about  $1 .20  for  No.  1,  and 
probably  a  little  over  70  cents  per  ton  for  No.  2.  In  larger  (luantities  the  price 
would  be  proportionately  smaller.  In  these  figures  royalty  is  not  included. 
For  purposes  of  comparison  with  Connellsville  coke  and  charcoal,  I  give 
below  a  table  showing  the  analyses  of  peat  cokes  Nos.  1  and  2  and  charcoal 
and    Connellsville    coke. 


Peat-coke  No.  1 

Peat-coke  No.  2 
(half-coke) 

Charcoal 

Connellsville 

c 

87  8 
2.0 
1.3 
0.3 

5.5 

J.  2* 

73.9 
3  .59 
1  49 
0.20 

14.52 
3.80 
2.50* 

87. 
3.1 
0.4 
0.3 
0.02 
3.2 
3. 
3. 

87.05 

H        

0.07 

X          

s 

0.74 

p 

0.015 

() 

H20 

Ash 

0.08 
10.60 

The  peat-coke  analysed  here  is  made  from  a  good  quality  of  German  peat. 
'In  peat,  as  in  coal,  the  quantity  of  ash  will  vary  in  different  deposits. 


13 

From  those  analyses  we  can  see  that  a  good  pi'at  coke  is  of  equal  value 
to  charcoal  and  of  greater  value  than  the  best  Coniiellsville  coke,  on  account 
of  the  higher  contents,  in  the  latter,  of  sulphur  and  ash.  Peat  coke,  therefore, 
is  of  greater  utility,  not  only  in  blast  furnace  work  for  the  smelting  of  raw 
iron,  but  also  in  electric  furnaces  or  other  ovens  for  the  preparation    of  steel. 

An  important  feature  in  the  manufacture  of  this  coke  from  peat  is  the 
saving  of  by-products,  by  means  of  which  it  is  possible  to  reduce  the  cost  of 
coking  peat  to  the  low  prices  given  above.     These  by-products  are: 

(1)  Feat-tur. 

(2)  Ammonium  Sulphate, 
(o)  Lime  Acetate. 

(4)  Methyl  Alcohol. 

(5)  Oas. 

Of  these,  the  first  four  products  can  l)e  sold  and  find  a  ready  market ;  the 
last  mentioned  is  used  for  firing  the  peat  retorts,  and  the  surplus  can  'h- 
utilized  in  running  gas  engines  for  the  production  of  power.  Hy  using  the 
gas  under  the  retorts,  which  are  operated  continuously  and  not  intermit- 
tently, as  in  other  coke  ovens,  the  peat  lieing  charged  in  the  retorts  at  the 
top  iind  drawn  out  at  the  uottom.  the  whole  process  is  rendered  very  inex- 
pensive. 

This  brief  mention  of  the  possibility  of  manufacturing  coke  from  peat, 
and  using  it  in  smelting  our  ores,  will  probably  be  sufficient  to  call  atten- 
tion to  the  importance  of  investigating  further  our  resources  in  this  respect. 

There  is  yet  another  source  from  which  we  may  obtain  fuel  along  the 
Matawin  and  Shebandowan  rivers,  on  which  reliance  could  Ix-  placed  for  a 
number  of  years  to  come,  namely,  charcoal  made  from  the  spruce,  jack  pine, 
biroli.  poplar  and  other-  trees,  of  which  large  forests  are  yet  in  existe  nee 
These  species  of  trees  are  about  evenly  distributed  in  quantity  throughoutthe. 
district,  although,  of  course,  the  prevailing  variety  varies  somewhat  according 
to  the  locality. 

The  same  peat  coke  ovens  can  be  used  for  the  conversion  of  these  woods 
into  charcoal  as  were  used  for  the  conversion  of  peat  into  coke,  and  this 
process  also  can  be  rendered  economical  by  saving  the  by-products. 

The  question  then  arises,  which  fuel  would  be  most  economical  and 
efficient  for  the  smelting  of  iron  ore. 

Charcoal  iron  commands  a  higher  price  on  the  market  than  common 
v-'oked  pig,  but  peat  coke,  on  account  of  its  purity,  is  equal  to  charcoal,  and 
the  iron  made  with  it  ought  to  command  a  price  equal  to  that  made  from 
charcoal.  And  therefore,  thermically  and  chemically,  the  two  fuels  may 
be  considered  as  being  of  equal  value.  But  physically  they  are  not.  Char- 
coal cannot  stand  the  same  burden  in  the  furnace,  and  for  this  reason  charcoal 
furnaces  caiuiot  be  built  as  high  as  coke  furnaces,  the  result  being  a  lower 
output. 

To  avoid  too  rapid  a  combustion  of  the  charcoal  a  cold  blast  is  used, 
or  at  the  most  a  blast  of  very  slightly  heated  air.     On  the  other  hand,  a  good 
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coko  can  stand  the  weight  of  any  burden,  and  combustion  does  not  take  place  as 
rapidly  as  in  tlie  caw  of  charcoal.  A  blast  of  hot  air,  therefore,  increases 
the  output. 

It  is  on  account  of  thl^  ditltr.^nce  hi  the  physical  properties  of  the  two 
fuels  that  the  economic  val  '.e  if  them  is  not  identical,  and  a  good  peat  coke 
is  at  least  a  shade  better  in  ilie  comparison. 

Lime. 

Lime  for  fluxing  is  rather  scarce,  that  is  to  say,  limestone  itself  dws  not 

exist  here;    at  least,  it  has  never  come  under  my  observation;    Sut  ni:irl  is 

found,  consisting  of  a  soft  and  somewhat  greyish-white  carbonate  of  lime, 

carryhig  a  considerable  quantity  of  impurities,  and  being  of  a  powdery  nature 

when  dry.     When  air-dry  the  compf)sition  of  this  marl  is  as  follows: — 

CaCOs 71 

AljOs 24 

SiOj 1  i\ 

MrCOs !l  4 

FejOs 0.5 

Moisture 2.5 

It  is  found  here  as  a  sediment  in  the  beds  of  dried  up  lakes  and  only 
about  twenty  miles  distant  from  Port  Arthtu*. 

Similar  deposits  are  found  forming  the  beds  of  lakes  still  existing  as 
such,  but  these  are  not  so  conveniently  situated  as  regards  communication 
as  the  former. 

As  another  source  of  lime  supply  we  might  take  into  consideration  the 
large  veins  of  calcite,  twenty  feet  and  more  in  width,  which  occur  in  the  vicinity 
of  Port  Arthur  harbor,  on  some  islands  in  Lake  Superior, close  to  the  shore. 
These  are  not  more  than  sixteen  to  twenty  miles  distant,  and  it  would  only  re- 
quire a  journey  of  about  two  hours  for  a  steam  tug  a«d  scow  to  bring  the  calcite 
to  the  docks.  There  are  also  some  large  dumps  of  calcite  near  the  Duluth  ex- 
tension of  the  Canadian  Northern  railway,  the  waste  rock  from  the  silver 
mining  done  in  former  years. 

Besides  these,  an  impure  marl  should  not  be  overlooked,  found  among 
the  Keweenawan  rock  series  jilong  Thunder  cape.  This  consists  of  carbonate 
of  lime,  with  more  or  less  magnesia  and  ferric-oxide.  I  have  imfortunately 
had  no  opportunity  to  collect  samples  of  this  marl,  and  cannot  enumerate 
from  memory  its  different  constituents. 

In  the  same  regions  occur  large  deposits  of  pure  dolomite,  of  which  I 
made  a  number  of  analyses  years  ago,  finduig  it  to  contain  an  average  of  55% 
carbonate  of  lime,  and  45%  carbonate  of  magnesia.  As  a  flux  for  smelting 
purposes  it  is  not  improbable  that  this  rock  would  be  found  to  carry  too 
large  a  proportion  of  magnesia,  but  even  so,  in  case  of  necessity,  it  might  be 
utilized  with  ores  not  containing  too  large  an  amount  of  silica. 

During  the  season  of  navigation — from  early  spring  till  late  in  the  fall — 
steamers  come  up  from  the  east  to  take  on  cargoes  of  grain  at  Port  Arthur 
and  Fort  William.  There  is  no  reason  why  these  boats  could  not  call  at 
Kelly  island  and  bring  up  limestone  from  there  as  ballast.     This  limestone 
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is  utK'd  in  the  Duhitli  furimcos  and  also  in  tho  linu-  kilns  alnnR  tlic  xonth  shore 
of  Luke   Siip«Tior. 

I  think  that  wliat  I  have  here  nu'iitioncd  may  wt  at  rest  any  apprchcn- 
xion  thiit  mipht  Ik'  felt  rcnardinp  the  possibility  of  findiiijr  lime  here,  or  se- 
curing it  from  <'lsc\vlicrc  for  use  with  our  iron  ores. 

Water  Power  for  Elatrical  Development. 

Very  fi-w  localities  are  so  riehly  endowed  with  splendid  water  powers 
as  the  district  in  the  heart  of  which  I'ort  William  and  I'ort  Arthur  are  situ- 
ated. Within  a  radius  of  twenty  miles  from  these  cities  there  are  the  fol- 
io whig  water  powers: — 

(1)  The  Dog  I^ke  Falls. 

(2)  The  waters  of  the  KaminLstikwia  river. 

(3)  The  Kakabeka  Falls  on  the  same  river. 

These  alone  are  capable  of  furnishing  from  eighty  thousand  to  a  hundred 
thousand  horse  power.  In  addition  to  this,  sixty  miles  east  of  Port  Arthu-, 
we  have  the  Xipigon  river,  along  m  course  of  which  there  can  be  developed 
not  less  than  a  hundred  thousand  horse  power.  There  are  also  a  numlier 
of  minor  falls  which  it  would  b<'  useless  to  enumerate  here,  a.s  those  just 
mentioned  give  sufhcient  evidence  of  the  abundance  of  water  power  in  this 
vicinity,  and,  if  properly  developed,  will  furnish  a  sufficient  supply  of  electri- 
city for  driving  machinery  of  every  description  for  the  manufacture  of  ferro- 
alloys, or  for  any  other  metallurgical  purpose. 

Locality  for  Plant-.. 

In  considering  the  places  in  which  the  plants  for  utilizhig  these  different 
raw  materials  should  be  located,  the  following  questions  should  be  taken  up: 

(1)  Where  is  the  best  locality  for  the  distribution  of  electrical  power? 

(2)  Is  the  same  locality  suitable  for  the  smelting  of  iron  ore? 

(3)  Is  it  suitable  for  the  coking  of  peat? 

(4)  Is  it  suitable  for  the  shipphig  of  the  finished  product? 

At  the  present  time  a  low  grade  ore  cannot  stand  heavy  expense  for 
transportation,  especially  if  it  has  to  Iw  prepared  first  for  the  furnace.  This 
latter  operation,  therefore,  should  Im"  carried  out  in  close  proximity  to  the 
mine  and  the  clean  ore  shipped  to  the  furnace. 

Coke  will  not  admit  of  long  transportation  or  much  handling  on  accoimt 
of  the  fines  thereby  produced.  .Machine  peat  offers  a  somewhat  different 
proposition,  being  firm,  and  any  fines  that  are  produced  consolidate  in  the 
coke  oven.  At  the  same  time,  jx'at  will  not  stand  the  large  and  perhaps 
unnecessary  exp(>nse  which  l.»ng  distance  transportation  to  coke  ovens 
would  involve. 

Ore  DijMi.'idii. 

I  come  now  to  the  description  of  the  '  on  ore  deposits  along  the  Matawin 
and  Shebandowan  rivers,  commencing  at  the  extreme  east,  with  location 
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W-iU,  having  an  an>a  of  320  acros.  Thin  claim  in  nitimtfd  dw  Hoiith  of 
thf  Matawin  river.  F«)llowing  the  old  wagon  road  which  IcmU  to  it  and  runn 
nearly  north-wcHt  by  »(»uth-caHt.  wc  pass  alx)ut  four  chains  west  of  the  north- 
west corner  post.  Proceeding  twenty  chains  further  south,  pjirull.'l  t<»  the 
north-and-south  survey  line,  the  road  turns  sharply  to  the  east,  and  travelling 
60  fe<'t  farther  we  reach  the  dump  of  a  shaft  sunk  in  1S02  in  a  Is'd  of  jasper 
und  magnetic  iron.  This  shaft  was  discontinued  at  a  depth  of  thirty-Hve  feet  on 
account  of  the  great  amount  of  jasp«'r  encountered  in  it,  which  made  sinking 
(.low  and  expensive.  This  work  was  unde.-takeii  on  account  of  the  owners 
discovering  in  tlies<-  jusjier  Is-ds  some  bands  of  high  grwh'  magnetite.  This 
is  the  imlv  outcrop  showing  on  ♦!»■  surface,  for  at  that  time  they  had  not 
succeeded  in  tracing  and  exjy  .  g  the  eontinuati<.n  of  the  Is-d  .nstward: 
later  on  this  was  proved  and  practically  laid  bare  by  stripping.  It  can  now 
lie  traced  foradistanceof49'jfeet  from  west  tt>easf,lH-ingnincty-five  feet  ill  width 

at  the  west  and  forty-nine  feet  at  theea.^^t  end.  I  did  not  consider  it  worth  while 
to  take  samples  from  along  this  deposit,  nor  from  the  shaft ,  as  the  «re  is  so  ex- 
tremely heavily  banded  with  jasp«'r  of  different  colors  and  si. all  quartz 
stringers,  and  so  itiextricably  mixed  with  the  rack  formation  of  thi"  district, 
that  no  samp!'  if  any  value  could  have  U'vu  obtained  .indeed  in  most  places 
it  would  haveb»'eii  almost  imixissible,  with  what  tools  we  ha<l  at  hand.  t<i 
break  pieces  off  the  smoothly  groiuid,  polished  surface. 

This  bed  of  jas|H'r  and  iron,  which  at  this  p«iint  represents  die  iron  for- 
mation, appears  so  far  to  Ih>  merely  of  petrographical  and  mineralogical 
interest  on  account  of  the  wonderful  forms  which  the  jasix-r  bands  assume. 
The  bands,  formerly  straight  and  unbroken  Iwith  horizontally  and  vertically, 
an-  now  s<>en  broken  up  into  fragments  of  every  description,  diseonnecte<l  and 
mixed  together  as  in  a  pudding  .stone.  Sometimes  jiortions  of  one  band  are 
found  lying  in  a  straight  alignment,  in  another  place  they  descrilx-  a  curve, 
or  even  a  circle;  at  other  points,  while  retauiing  their  old  position,  the  bands 
are  broken  into  pieces  and  the  ends  have  shifted  from  each  other  a  distance 
'  one  or  two  millimeters. 

The  country  rock  in  which  these  jasper  and  iron  Ix'ds  occur  is  a  chlorite 
schist,  which  is  not  well  exposed,  except  at  the  eastern  boundary  of  VV-211 
and  R-415,  where  it  forms  a  hill  about  :«»()  feet  above  the  river,  this  b<niig 
the  highest  point  in  that  locality. 

The  lx>st  timlior  is  on  the  soutli-«>ast  [xirtiou  of  this  location— poplar, 
birch,  jackpine  and  spruce,  varying  in  diameter  from  four  to  eighteen  inches, 
at  the  extreme  eastern  and  also  at  the  extreme  western  side.  Two  little 
creeks  just  touch  the  locatio...  the  land  on  which  is  in  many  places  excellently 
adapted  for  agricultural  purpo.ses. 

Location  ir-212. 

The  next  location  to  be  dealt  with  is  W-212,  with  an  area  of  320  acres. 
Until  my  visit  no  iron  deposits  were  known  to  occur  on  this  claim.  In  fact, 
the  deposit  of  W-211,  which  is  situated  very  close  to  the  boundary  line,  does 
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not  apix'rir  to  coiitinw  into  W-212.  (or  uftcr  n'poftt«d  irinU  1  fuil.'«l  to  dctt-ct 
n  trnro  of  iron,  not  even  »•>•  tlu-  iw  of  tln«  (lip-iH-cah'.  But  ttfti-r  a  clo^o 
pri)»p»'ft"ig  witli  the  hitter  in  diffi-n-nl  (lin-ctionH  I  lonitid  u  (LfxtHit  at  tin* 
Mditlwawtfrn  cxtri'mity,  which  1  Mtripix-d  as  fur  an  t)i<-  nvfrlyinu  hunli-n 
would  pi-rmit,  and  oxixwimI  u  ftnmll  an>a.  u»)<)ut  sixty-nix  iwt  \>y  thirty  fi-ct ,  of 
the  df|XM*it.  Thi»or«MsdifT«'rint  from  that  found  on  tht-  fornirrhwation;  ul- 
thoujih  HiliciouH,  it  contaiim  iuinlly  any  janp«'r  bands.  It  is  compact  and 
mas'<ivo  and  tiic  ..imixturc  of  silica  could,  afti-r  crushinn,  Ix-  taken  out  l>y 
maitiKtic  w'paratif  or  by  hydraulic  claxsification.  or  by  Ixith  us«'d  in  con- 
junction. Sample  No.  1  was  taken  as  an  averagt-  sainph-  from  the  deposit, 
and   by   analysis   jtave  :— 


Hamplg  No.  1 


W». 

a. 

8. 


ao  lorj, 

.  0.16% 
.  0.08% 


It  will  bo  noticed  that  it  is  an  ore  of  not  high  grade  iron  contents,  but 
on  account  of  its  massiveness  it  could  Ix-  mined  .heaply,  and  as  cheaply  pre- 
pared for  the  furnact>,  if  the  works  were  built  and  conducted  in  the  most 
economical  mann<'r.    To  this  subject  1  shall  return  later  on. 

At  the  north-east  part  of  the  location  very  little  timlx-r  has  Ix-en  left 
standing  since  the  fire  passed  through  some  years  ago;  only  a  little  scrubby 
jackpine  about  thirty  to  forty  years  old  being  left  scattered  through  a 
growth  of  underbrush  which  is  at  times  extremely  dense.  On  the  western 
and  southern  part  good  timber  of  various  kinds  is  plentiful,  and  there  are  also 
considerable  areas  of  fine  soil  for  farming  purixjses.  One  of  the  largest 
creeks  in  the  district  crosses  this  location  from  south-west  to  north-east, 
coming  in  through  the  south  portion  of  \V-213,  and  uniting  with  a  little 
creek  which  flows  through  W-211  a  few  chains  north  of  the  northern  boun- 
dary   line. 

Location  IV'-213. 

This  claim  has  an  area  of  311  acres  and  joins  the  last  mentioned  location 
to  the  west.  I  prospected  it  in  vain  for  iron  ore.  This  fact  in  itself  nnist  not 
be  taken  as  proof  that  there  is  no  iron  ore  on  it,  for  a  considerable  portion 
of  this  location  resembles  the  north-west  part  of  W-212,  being  swampy  and 
covered  with  a  very  dense  underbrush,  rendering  thorough  examination 
difficult  and  at  times  impossible.  The  Matawin  river  cuts  tlu-ough  thj 
north-west  corner  of  the  claim,  and  Weigands  creek,  with  its  affluent,  through 
the  south-east  corner.  The  Canadian  Northern  railway  runs  alongside 
the  Matawin  river  in  close  proximity  to  the  north  botmdary  of  the  location. 
In  the  cenuer  of  the  western  part  of  this  location  there  is  still  standing  some 
good  timber  of  different  kinds,  while  on  the  north  and  south,  small  timber, 
principally  poplar,  is  found,  with  dense  underbrush  of  hazel,  alder  and  shrub 
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maple.    Good  land  for  agricultural  purposes  is  to  be  found  at  the  northern 
extremity  of  the  claim. 

Location  W-2li. 


This  location,  containing  an  area  of  240  acres,  adjoins  W-213  on  the  east 
and  the  Matawin  river  to  the  north.  The  Canadian  Northern  railway  runs 
parallel  to  the  river  throughout  the  whole  width  of  the  property  from  east 
to  west  for  a  distance  of  half  a  mile.  Nearly  in  the  middle  of  the  location, 
and  at  the  point  of  its  highest  elevation,  there  crops  out  a  large  deposit  of 
magnetite.  This  has  been  stripped  at  three  different  places,  and  measures 
309  feet  in  length  and  213  feet  in  widtii.  The  correct  strike  of  the  deposit,  as 
well  as  that  of  the  adjoining  rock,  is  so  obliterated  by  the  bending  and  twisting 
of  the  whole  formation  that  it  is  difficul  to  recognise  what  was  its  former 
direction.  But  it  seems  that  the  trend  of  the  rock  formation,  which  is  here 
also  a  chlorite  schist,  is  now  in  a  north-easterly  direction,  and  judging  by 
the  strike  common  to  many  localities  here,  it  has  been  shifted  nearly  seventeen 
degrees  to  the  north.  In  this  case  the  strike  might  be  approximately  deter- 
mined by  the  direction  in  which  the  longest  diameter  of  the  deposit  is  taken,  and 
also  by  the  closeness  of  the  rock  north  and  south  of  it.  This  would  give  the 
deposit  a  strike  east  by  five  degrees  north.  This  is  in  harmony  witii  the  fact 
that  the  general  strikes  of  all  the  deposits  of  this  country  vary  in  any  case 
only  a  few  degn'es  from  due  east  and  west. 

From  this  we  may  presume  that  the  dip  of  the  ore  is  northward,  in  con- 
formity with  that  of  the  rock.  The  ore  itself  is  very  silicious,  and  at  places 
is  considerably  banded  with  jasper;  it  has  also  incorporated  in  it  a  good  deal 
of  rock  matter,  in  whicii  resp«'ct  it  differs  from  the  deposits  of  W-211.  Other- 
wise it  is  v(>ry  ma.ssive  and  dense,  and  the  surface  is  so  smooth  that  it  was 
very  difficult  to  take  samples.  I  did  not,  therefore,  do  so,  not  for  this  reason 
alone,  but  also  on  account  of  the  increase  of  the  silica  contents  of  the  ore  at 
the  surface  by  the  partial  leaching  out  of  the  iron.  This  leaching  progresses 
to  a  depth  of  two  inches  or  more,  and  can  be  invariably  observed  in  all  deposits 
in  that  section  of  the  country. 

The  magnetic  attraction  of  tiie  two  places  where  it  was  first  stripped 
shows  a  remarkable  difference  by  the  readings  of  the  needle.  At  the  first 
point  of  stripping  it  would  appear  as  if  the  east  end  of  the  deposit  were  run- 
ning out  into  several  stringers.  Of  this,  however,  no  indications  appear  at 
the  surface,  for  it  seems  very  compact  over  the  whole  width,  and  so  also  it 
seems  for  another  100  feet  in  an  easterly  direction,  beyond  the  point  of 
stripping,  according  to  the  indications  given  by  the  dip-needle.  The  repeated 
change  from  a  positive  to  a  negative  r<  ding  would  suggest  that  the  deposit 
has  been  split  up  and  divided  into  different  parts. 

The  second  magnetic  survey,  made  on  the  next  portion  of  the  vein  which 
was  stripped,  showed  less  strongly  the  abnormal  features  of  the  first  deposit. 
There  is  sotnctirnes  a  variation  in  intensity  as  the  survey  reached  tlic  different 
pole  readings  of  the  former.     In  general,  however,  the  normal  status  was 
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maiiitairipd.  The  ear*h  inductions  were  t  hown  correctly,  arriving,  however, 
at  the  south  pole  reading  somewhat  lytr  than  was  the  case  in  the  former 
deposit.  All  readings  are  taken  ten  feet  apart,  nnd  each  one  commenced 
twenty  feet  south  of  the  exposure.  The  thirdrow  of  figures  indicates  the  i.  :idings 
taken  along  the  strike  of  the  deposit,  commencing  at  a  point  100  feet  east  of 
the  commencement  of  the  first  stripphig,  these  readings  being  taken  about 
twenty  feet  apart.  There  is  nothhig  abnormal  in  these  readings,  with  the 
exception.  jHThaps,  of  those  at  the  extreme  western  limit,  where  negative 
readings  oceur  for  some  distance,  indicating  probably  an  irregularity  in  the 
shape  of  the  deposit.  Further,  we  can  notice  that  the  length  of  the  deposits 
is  usually  greater  than  the  exposures  would  lead  us  to  imaghie. 

The  '..cation  is  well  wooded  with  the  same  variety  of  trees  mentioned 
in  connexion  with  other  locations,  and  here  also  at  one  place  timber  is  found 
as  large  as  .'ighteen  inches  in  diameter  or  more,  while  on  a  portion  of  it  it  is  only 
from  two  to  six  mches.  according  to  the  greater  or  less  damage  done  by  fire 
in  former  years.  But  t  he  area  covered  by  large  timber  is  considerably  greater 
than  that  where  the  smaller  trees  predominate. 

Only  one  small  creek  drains  the  location,  flowing  along  its  western  side, 
where  it  follows  a  depression  between  the  hill  upon  which  the  outcrop  of  the 
iron  deposit  is  found  and  another  hill  on  the  boundary  line  between  this  and 
W-215. 

A  great  deal  of  the  claim  is  covered  .vith  fine  soil,  sloping  gradually  down 
towards  the  Matawin  river  and  the  railway. 


Location  W-215. 

The  area  of  this  claim  is  250  acres,  and  it  is  situated  due  west  of  the  last 
named.  On  the  north-east  side  they  are  separated  by  a  hill  about  225  feet 
above  the  level  of  the  river,  which  descends  in  a  rather  steep  grade.  Towards 
the  south-east  the  slope  is  more  gentle,  while  in  a  westerly  direction  nearly 
the  same  level  is  retained  for  about  a  quarter  of  a  mile,  when  it  again  drops 
suddenly  to  the  western  survey  line,  forming  there  a  hollow  basin,  from  which 
a  creek  winds  its  way  towards  the  Matawin  river. 

After  this  location  had  been  thoroughly  prospected  with  the  dip-needle, 
a  line  of  attraction  was  discovered  wpst  of  the  .36th  chain,  south  of  the  north- 
east survey  post,  and  this  line  was  followed  across  the  claim  towards  the 
western  boundary  line. 

As  will  be  noticed  on  the  accompanying  map,  a  reading  of  the  dip-needle 
was  taken  every  cham,  and  in  this  way,  after  traversing  441  feet,  a  small 
out  crop,  showing  about  twenty  feet  of  iron  ore  was  discovered.  At  1 ,320  feet  a 
second  exposure  was  found,  which  was  stripped  to  a  width  of  seventy-three  feet 
and  about  ten  feet  along  the  strike  of  the  deposit.  Hero  sample  No.  2  was  taken. 
At  1,782  feet  the  country  r''  '..  is  encountered.  I  was  led  to  search  carefully 
close  to  this  point  on  account  of  the  restless  behaviour  of  both  compass  and 
dip-needle,  with  the  result  that  another  deposit  was  found,  which,  after  some 
stripping  had  been  done,  showed  a  width  of  fifty-five  feet  for  a  distance  of 
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ab«)ut  fifteen  feet  along  the  strike.  We  did  not.  however,  determine  the  entire 
lateral  extent.  I  managed  to  trace  it  in  a  northerly  direction  towards  the 
line  of  the  adjoining  location,  W-216,  as  shown  on  the  accompanying  map. 
Near  the  creek  all  trace  of  it  was  lost,  the  dip-needle  shewing  there  only 
earth  attraction.    The  sample  mentioned  above  gave  results  as  follows:— 

Sample  No.  2. 

Iron 3086% 

Silica ".86% 

Phoephonai  0  »% 

Sulphur 0.0-% 

The  iron  contents  of  ore  are  not  very  high  here,  but  by  going  deeper  into 
the  deposit,  where  the  ore  escapes  the  influence  of  the  meteoric  water,  a 
somewhat  higher  quality  will  probably  be  found.  Besides  this,  the  greater 
portion  of  the  impurities  could  be  removed  by  magnetic  separation  alone,  or 
by  a  combined  process  of  washing  and  magnetic  separation,  as  will  be  observed 
from  the  experiments  made  on  the  ore  from  W-216. 

The  location  is  fairly  thickly  overgrown  with  timber  of  *he  usual  type, 
both  small  and  large.  A.s  on  the  other  locations,  the  railway  passes  through 
the  northern  portion,  the  Matawin  river  forming  the  northern  boundary  of 
W-215. 

Location  W-216. 

This  location  contains  286  acres  and  adjoins  W-215  to  the  east,  being  situ- 
ated on  the  south  side  of  the  Matawin  river  where  the  Shebandowan  river 
flows  into  it.  The  Canadian  Northern  railway  traverses  nearly  the  whole 
north  part  of  the  location,  and  after  crossing  the  Matawin  river  it  follows  the 
Shebandowan  river,  paralleling  the  latter  as  closely  as  it  did  the  former  from 
its  junction  with  the  Kaministikwia.  According  to  the  railway  mile  post, 
this  claim  is  fifty-one  milesdistant  from  Port  Arthur.  Close  to  theeastern  bound- 
ary, on  the  very  highest  point  on  the  location,  there  is  exposed  a  very  massive 
deposit  of  magnetite,  standing  out  prominently  above  its  surroundings  in 
a  large  hog's-back,  having  a  length  of  seven  chains  and  twenty-six  feet,  and  an 
average  width  of  two  chains  and  forty-seven  feet.  These  figures,  however,  do 
not  show  the  limit  of  the  whole  deposit  i-i  either  width  or  length,  as  is  clearly 
indicated  by  the  magnetic  survey  lines  on  the  map.  According  to  the  latter,  we 
may  expect  to  find  its  length  to  be  over  twenty-eight  chains,  and  its  width 
probably  over  six  chains.  Following  the  magnetic  survey  in  a  westerly  direc- 
tion, at  a  distance  of  twenty-four  chains  we  come  to  another  outcrop,  about 
sixty  feet  wide  by  ten  feet  long.  The  surface  ore  is  rather  silicious.  At 
twenty-six  chains  and  twenty -nine  feet  we  come  to  another  exposure,  which, 
however,  is  yet  more  silicious  than  the  first.  From  here  on  the  whole  deposit 
seems  to  consist  of  this  class  of  ore  right  into  location  W-217,  where  it 
becomes  so  impure  that  I  do  not  consider  it  worth  any  attention. 

Passuig  from  the  first  described  ore  body,  .and  going  in  an  easterly  direc- 
tion, we  find  the  character  of  the  ore  to  be  practically  the  same  as  that  de- 
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srrilH'd  in  the  first  dopoHJt.     Nine  iivcrajji'  Hiiinpit's  wcrf  tiikcii,  four  ut  i-ach 
sitii'  and  one  at  the  I'ust.rii  txtn-niity ;  tin-  n-siiltn  of  these  is  given  in-low: 


SAMPLES 


Taki'n  at  the  itoiitb  Hide 
No.  3        No.  4  I     No.  tl 


Taken  at  the  north  tide. 

r 

No.  10  li    Xo.5   '     So.  7         No.  9 


Iron 

SilicJi 

I'huMpliorua 
Sulphur.  .  ,  . 


H  i 

.■il  .V) 

0  IJ 

0  Vi 


27. « 

4»  )MI 
0  U 
O  (I.') 


20  31 

.'K>.(Mi 

0  0« 

(1  n.i 


27.r,.s  ;| 

4ti.l>.S  i; 
(1. 11  i 
0.1.^  li 


2-.'  (l.'S 

."..•;  2ti 

0   11 


22, SH 

.">1  34 

0  II 

0  03 


20  02 

.54.«tl 

0.11 

0  (Ml 


.No.  ir 

23  57 

.51  4(i 

0  12 
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I  mentioned  at  the  outset  that  the  iron  deposit  comes  to  the  surface  at 
the  }iigiie.'5t  point  of  the  location,  wiiich  is  licre  2.')2  feet  above  tiio  level  of 
the  river.  Tlie  sketch  given  on  the  accompiinyinK  map  will  show  the  out- 
lines above  gioiind,  and  also  the  dip.  A  few  chains  south  of  the  outcrop  of 
the  iron  deposit  the  country  rock  becom.  pl.-iinly  visible.  Here,  as  in  every 
other  place,  this  consists  of  a  chlorite  seliist.  The  schist  planes  have  a  strike 
east  by  twelve  degrees  south,  which  is  also  the  strike  of  the  iron,  which  fills 
out  large  fis.sures  in  the  rock. 

The  location  is  fairly  well  provided  with  large  and  small  timber,  especially 
on  the  north-eust  and  south  portions,  the  north-we.st  c^'-'r  Ijeing studded 
with  small  poplar  and  simihir  trees. 

Experiment  with  Matawin  Magnetite  taken  from  the   West  End  of 
Deposit  on   U'-216. 


Character  of  the  Ore.— The  ore  consists  of  ferrou.s-ferric  oxide  in  which 
silica  is  pre.sent,  partly  as  a  mechanical  mixture  in  the  form  of  quartz, 
and  partly  in  chemical  combination  in  the  constituents  of  the  chlorite 
schist,  which  is  intermixed  with  the  iron  particles.  The  texture  of  the 
ore  is  granular,  the  diameter  of  the  individual  grains  being  not  greater 
than  a  quarter  of  a  millimeter.  There  is  also  found,  intermixed  with  the 
magnetite  grains,  small  particles  of  fine  specular  iron  of  a  bright  bluish  steel 
colour,  forming  a  small  percentage  of  the  whole. 
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In  nelectinK  the  ore  1  tried  to  .■<ocuro  it  a>*  frtsh  nml  unulicred  as  possible, 
l)Ut.  ill  spite  of  this,  ii  rcrtuiti  iniioiint  of  it  showed  in  iiiiiccs  )>oiiie  oxidsUion 
of  the  niUKnetite  paitides  i  hyilro-ferrit  oxide.  Otherwise  my  choice 
was  nirnle  of  I  lie  most  impure  ore  that  I  could  collect  from  the  deposit,  my 
oliject  heina  to  (jive  the  processes  th.it  I  was  ajjplyiiia  the  severest  test  pos- 
sible,    TIh!  <'oii4Mwitiiin  was  us  follows  : — 


Iriili 

Silif.i 

I'|iiii>|ihi)rus 
Si.lphiir.  .     . 


21  111' 

.•i2  07  • 

0  14' 

0  m ' 


.My  first  ex|)eriment  was  with  {\v\  iiiatriietic  concent  ration  after  I  had 
({round  the  ore  to  a  tineness  of  from  4(J  to  2(K)  mesh.  Dry  concentration 
did  not  prove  successfid,  owina  to  the  mechanical  adherence  of  the  fine, 
pow<lery  ttancue  material  to  the  particles  of  magnetic  iron  ;  even  a  hrisk 
rattling  or  sliakina  motion  was  not  sutKcient  to  liberate  them  from  the  strong 
attraction  in  which  they  were  lield  l)y  the  ma.ss  of  the  metallic  grains,  which 
were  jxtwerfully  drawn  together  by  the  magnetic  force. 

My  next  trial  wius  made  by  iipplyini;  hydraulic  chissification  followed 
by  magnetic  separation;  by  this  method  complete  success  wtw  attained  only 
when  I  used  the  ore  in  a  powdered  condition  sufficiently  fine  to  pass  through 
a  200-mesh   sieve. 

My  enileavors  were  next  concentrated  upon  siniplifyinu  the  process  as  much 
as  (lo.s.sible,  and  in  order  to  make  the  process  as  effective  as  possible,  I  aban- 
doned hydraulic  classification  and  constructed  a  machine  by  means  of  which 
the  KanKue  matter  would  be  separated  from  the  iron  particles  by  a  process 
of  washing,  the  latter  beinji  carried  under  a  masinetic  separation  drum, 
by  which  they  were  picked  up  anil  deposited  into  their  l)in.  The  product 
fi-om  this  process  was  as  follows; — 


Iron Of)  .V)% 

Silica 0  m'/o 

Phosphorus O.tXiH'^- 

Sulphur OX 


-0.022% 


Had  it  not  been  for  the  lu'dro-ferric  o.xide  in  the  ore,  the  concentrates 
would  have  shown  up  still  better,  but  the  results  obtained  1  consider  to  be  a 
preat  .success.  The  tailings  showed  no  iron  grains,  with  the  exception  of 
some  particles  of  brown  ochre. 

Fortunately  the  ores  of  the  Matawin  iron  range  are  of  only  moderate 
hardnes.s;  had  they  been  otherwise,  the  necessity  for  fine  grinding  would 
offer  a  serious  obstacle  to  their  utilization  at  the  present  time.  I  am  con- 
vinced, however,  that  by  employing  a  correct  arrangement  of  the  disintegra- 
ting machines  and  making  a  careful  .selection  of  the  right  kind,  there  ought 
to  be  found  no  difficulty  in  making  an  economic  success  of  the  treatment  of  these 
ores,  or  perhaps  I  had  better  modify  this  l)y  saying  a  certain  class  of  the 
Matawin  ores.  I  make  this  modification  because  there  arc  certain  of  them 
which  are  very  har<l,  the  iron  being  of  a  higher  srade.  and  the  impurities 
being  present  in  the  form  of  jasper  bands;    and  again,  there  are  others  in 
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whi.h  the  inuKnetite  partli-lM  an*  of  a  higher  oxi.lntion  and  therefore  are 
not  <|uite  as  an>enalile  to  concentration. 


iM-aiion  IF- 2 18. 

The  area  of  thi«  location  is  MO  avn-x.  and  the  iron  ore  d(|Kwit  is  promin- 
ently rxf)OHcd  on  a  hill  2()2  f.-.-t  hijfh,  standing  like  u  clitTaixmi  twenty-five  feet 
alK)ve  the  .siirrouiidinK  coimtry,  andexlendhiKalonR  the  riortlMlo|vof  the  hill 
for  a  eonsiderat)l.>  distance  lM,thea,st  and  weM.  In  the  latter  direction  it  can 
1h'  traced  as  f,.r  nx  the  wvM  hoinidary  line  (.f  W-  219.  whilo  to  the  ea».t  I  was 
ahletofollowit  for  nearly  twenty  chaiiiH.  JudKinp:  by  the  dip-needl<-. the  actual 
length  of  the  deposit  seems  to  tx'  even  greater  than  this.  The  acconipanyinR 
map  of  the  location  shows  that  the  width  of  the  deposit  is  also  very  .-onsider- 
ahle,  iMing  apparently  about  eleven  chains,  as  fur  as  it  is  possil)le  to  trace  it, 
Bince,  with  the  exception  of  two  open  cuts  on  the  highest  portion  of  the  hill! 
no  work  has  lj«'en  done  on  the  deposit. 

The  other  exixwures,  or  as  I  call  them  on  the  uccompanvuig  map,  strip- 
pings,  were  made  by  my.self,  in  order  to  verify  from  time  to  time  tlu-  correct- 
ness of  the  rea.lings  of  the  dip  needle.  From  .sev<-ral  of  these  strijjpings  I 
took  samples  for  the  purjxwe  of  finding  out  whether  there  are  certain  streaks 
of  the  dejx)sit  in  which  a  different  quality  of  or.>  exist.s.  Wherever  the  ore 
is  most  solid,  and  this  usually  is  the  case  toward  the  centre  of  the  deposit. 
It  apix-ars  to  be  cleaner,  that  is  to  say,  has  greater  iron  contents  This  is 
undoubtedly  th<'  ca.se  where  the  pits  are  sunk,  and  the  iron  ore  lying  on  the 
dump  there  looks  extremely  promising,  and  I  see  no  goinl  reason  whv  there 
should  not  be  places  discovered  where  the  iron  is  more  concetitrated,  as  is 
the  ca.se  in  other  localities  along  this  range.  The  general  character  of  the 
ore  is  rather  hard,  dense,  of  blui-sji  colour,  and  of  moderate  magnetic  quality. 
The  analyses  made,  seven  in  iiuml)er,  show  the  c(.mp.)sition  of  the  ore  to  be 
as  follows: — 
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On  account  of  the  phenomenal  size  of  this  ore  deposit  arid  its  favorable 
situatif)n,   it   would  only  need  to  be  quarried  and  sent  down  by  means  of 
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shoots  into  ore  pockets,  wheiico  it  could  Ix'  dropped  down  into  the  ore  buckets 
of  an  overhead  cable  tramway,  being  carried  by  gravitation  one  mile  down 
the  river,  which  is  here  100  feet  above  the  level  of  the  Canadian  Northern 
railway  line;  thence  it  could  be  dliippi>d  to  Lake  Superior,  or  wherever  it  is 
required.  Or,  in  the  event  of  it  being  found  advisable  to  reduce  the  ore  by 
electric  smelting  into  pig  iron  on  the  spot,  there  are  water  falls  here  which 
would  provide  at  least  part  of  the  power  necessary,  and  if  that  were  not  suf- 
ficient the  rest  could  be  supplied  by  saving  the  gas  from  the  burning  of 
charcoal  in  dosea  continuous  kilns.  The  gases  from  this  could  be  made  use 
of  for  driving  motors  for  the  production  of  electricity  in  the  same  manner 
as  is  done  in  connection  with  coke-by-product  ovens.  There  is  an  abun- 
dance of  wood  for  charcoal  here  to  last  for  many  j-ears  to  come.  Thousands 
of  square  miles  of  country  are  studded  with  timber  of  all  the  kinds  that  have 
already  been  enumerated,  and  most  of  this  is  still  held  by  the  Crown. 

Taking  into  consideration  the  extremely  cheap  methods  by  which  an 
almost  inexhaustible  ore  supply  can  he  mined,  the  inexpensive  facilities  for 
shipment  to  the  railway,  or  the  treatment  of  the  ore  in  electrical  furnaces, 
combined  with  the  cheap  production  of  electrical  and  other  power— all  these 
advantages  should,  to  a  great  extent,  offset  the  leanness  of  the  ore,  the  cost  of 
bringing  it  up  to  a  higher  grade,  and  the  non-existence  of  limestone  in  the 
neighbourhood.  The  matter  of  limestone  I  have  mentioned  before,  and  I 
think  I  said  enough  to  reassure  anyone  who  intends  erecting  smelting  works 
in    this   district. 

I  must  digress  here  a  little  further  to  take  up  the  subject  of  water  power, 
which  I  alluded  to  briefly  before.  On  location  W-218  one  only  of  the  three 
falls  is  found,  the  other  two  are  on  the  adjoining  location,  W-219.  Before 
giving  the  results  of  my  measurements .  (see  plan)  and  the  amount  of  horse 
power  calculated  therefrom,  I  might  mention  that  last  summer  was  extremely 
hot  and  dry,  and  that,  in  consequence,  the  waters  in  the  creeks  and  rivers 
were  lower  than  I  have  ever  seen  during  the  nearly  twenty  years  of  experience 
that  I  have  had  in  this  country.  The  rocks  in  the  falls,  which  are  usually 
submerged,  were  exposed  to  view,  which  can  be  seen  by  tht  photographs 
accompanymg  this  report.  Had  the  rainfall  of  last  summer  been  normal, 
I  lielieve  that  my  register  would  have  shown  three  to  four  times  the  amount 
of  horse  power  which  I  actually  measured.     The  figures  were  :— 

The  I'pper  Falb 93|  j|.P. 

The  Middle  Falls i6,5j  H.P.' 

The  Lower  tails 79 j  h.p! 

Total 338i  H.P. 

A  few  weeks  later,  after  some  showers  of  rain,  I  again  measured  the  falls, 
when  my  result  was  : 

The  Upper  Falls 286  H  P 

The  Middle  Falls ; .  ]  .401  h!p. 

Thf  Lower  Falls 221  11. P. 

968  H.P. 
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Even  the  fijturpf.  pivcii  in  tho  latter  tabic  «eem  to  mo  far  short  of  the 
reality,  when  looking  at  the  heiRht  of  the  water  marks  o„  the  rooks  alone 
the  shores  of  the  river,  intensified  by  the  pollen  of  the  willows,  aider  and 
hazel  bushes.  These  bush..8  flower  her.,  in  May.  at  a  time  when  most  of  the 
snow  18  inelte.1,  and  last  year  in  April  all  th..  snow  and  io..  on  the  lakes  and 
rivers,  as  well  as  the  snow  in  the  green  bush,  had  disappeared.  "V  had  a 
very  late  and  mild  winter  and  early  sprh.g  w.. at  her  throughout  Maroh 
alt  hough  this  was  followed  at  tlu-  iH^ginning  of  April  bv  some  .severe  weather' 
which  o!..se.l  navigation  at  Fort  William  and  Port  .Arthur  harbors  and  the 
little  inland  lak<-s  for  a  w.ek:  still  the  principal  sourc-  of  the  spring  flood 
the  snow,  had  already  gon.'.and  was  supplemented  by  onlv  an  excedinglv 
scanty  rainfall.  When,  therefore,  the  season  for  the  flowering  of  these 
plants  arrived,  the  snow  waters  had  aln-ady  left  the  rivers,  and  tlie  marks 
on  the  rocks  will  indicate  the  usual  height  of  the  Matawin  river.  This  was 
three  feet  above  the  wat<-r  gauge  at  the  time  of  my  taking  the  first  measure- 
ments. ThLs  shows  that  the  normal  height  of  the  river  is  much  greater  and 
even  my  second  mea.surement  'Hd  not  npr.sent  th(.  usual  figures  during  an 
average    season. 

At  the  same  time  we  learn  from  the  weather  conditions  of  last  year  that 
we  should  at  all  times  be  prepared  for  the  unusual  to  happen,  such  as  the 
meteorological  plienomena  of  last  year. 

As  suggested  Ix-fore,  such  extra.  Unary  wnditions  can  be  ulL^viated 
by  damming  the  river  and  maintaining  by  that  means  a  steadv  fl.)w  and 
volume  of  vNat.'r  throughout  the  y.-ar.  The  most  suitabl.-  place  for  this  purpose 
would  be  at  the  upper  falls,  where  a  dam  from  twenty  to  thirtv  feet  high 
could  be  built,  which  would  creat.'  a  reservoir  manv  n.il.-s  in  extent  since  the 
river  flows  for  nearly  thirteen  miles  through  a  low  and  generally  swampy 
country,  while  on  both  sides  of  tlu-  falls,  or  in  the  immediate  vicinity  of 
them,  the  banks  ris.-  to  a  height  of  thirty  or  forty  feet,  at  the  most  convenient 
point  for  a  dam  thirty  feet  high  by  15<)  fe.^t  long,  and  the  timber  for  this 
work  can  be  found  close  at  hand. 

In  this  connexion  I  might  mention  that  while  I  was  in  camp  at  Shabaqua 
station.  I  measured  the  fall  of  the  Shebandowan  river  from  mv  camp  to  the 
Shebandowan  river  bridge.  The  distance  was  6,600  feet,  and  the  head 
of  water  about  88  feet.  I  calculated  from  this  that  horse  power  could  be 
developed  to  the  extent  of  4,670.  I  am  c.-rtain  that  in  a  season  when  the 
ramfall  is  normal  this  amount  would  be  trebled.  And  even  as  it  is,  I  could 
have  increased  it  had  I  added  the  measurement  of  water  in  the  Ctekondiga 
to  that  of  the  Shebandowan.  This  stream  can  be  seen  on  the  map  at  a 
point  where  the  Shebandowan  river  makes  a  sharp  bend  to  the  north-west 
about  1 J  miles  north  of  the  Shabaqua  station.  The  Shebandowan  river  b.>ast8 
of  the  best  reservoir  imaginable  in  the  lake  of  the  same  name,  ptid  also  in  the 
Kashaboiwe  lake,  the  former  being  over  twenty  mUes,  and  the  latter  nine 
miles  m  length .  and  both  of  them  can  easily  be  dammed.  I  must  now  return 
from  this  digression  to  the  iron  deposits. 


IMi 


33 

Abovit  six  yoars  ago  one  or  two  diaiiiond  drill  lioli-s  were  sunk  in  tho 
most  westerly  portion  of  tlic  dofxwit  on  \V  -218.  I  was,  however,  unable 
to  secure  the  information  that  I  re<|uired  as  to  the  records  of  the  holes.  I  can 
only  speak  from  recollection  when  I  say  that  they  went  down  about  1,000  feet, 
at  an  unple  offorty-fivedejtn'es.and  that  it  appeared  to  me  that  tiiey  had  placed 
the  drill  too  near  the  western  iiiarjiin  of  the  de|X)sit.  As  regards  the  develop- 
ment work  that  has  iM'cn  done  on  this  location,  I  found  iir)thinK  more  than  the 
two  workings  shown  on  the  accompanying  map.  One  of  these  is  a  small  pit 
at  the  western  base  of  tiie  cliff.  From  tiiis  sample  Xo.  17  was  taken.  The 
other  work  consists  of  the  sliooling  out  of  a  |)iece  fifteen  feet  by  ten  feet  from 
the  north  side  of  the  cliff,  samples  Nos.  15  and  10  comhig  from  this.  1  followed 
the  strike  of  this  dejiosit,  wiiich  iseast  by  twenty-two  and  one-half  degreessouth, 
for  nearly  a  (piarter  of  a  mile,  and  verified  the  existence  of  ore  by  stripping 
such  places  as  would  permit  of  it  without  taking  up  too  much  time  and  labor. 
At  157  feet  Icau.sed  the  first  stripping  to  be  done,  taking  therefrom  sample  No. 
14.  At  a  point  250  feet  farther  east  a  second  stripping  was  made  and  .sam- 
ple Xo.  13  taken.  At  726  feet  the  last  stripping  was  made  along  the  strike  of 
the  deposit  and  then  sampled,  sample  Xo.  12  comhig  from  here. 

Although  the  dip-needle  shows  some  indications  of  the  continuation  of 
the  iron  ore  still  further,  I  stopp(>d  here,  and,  cross-cutting  tiie  deposit,  pa.ssed 
in  a  northerly  direction  from  the  point  of  the  second  stripping,  as  is  shown 
on  the  map.  At  213  feet  I  made  an  ojiening  at  a  place  where  the  dip-needle 
gave  a  high  reading.  Sixt  y-six  feet  fart  her  on  I  took  sample  Xo.  18.  The  next 
four  strippings  were  made  each  sixty-six  ft.  apart ,  and  the  last  one  with  an  inter- 
val of  152  feet,  and  this  brought  me  as  far  as  the  wagon  road  leading  to  the 
camps.  In  this  manner  I  proved  the  width  of  the  deposit  to  lie  about  eleven 
chains,  that  is  726  feet.  I  found  no  difTiculty  in  taking  the  extent  of  the  dip 
westward,  following  it  with  a  dip-needle  right  into  the  adjoining  location, 
W-219,  where  in  several  places  it  is  very  prominently  expo.sed.  By  adding 
the  le:igtii  of  the  deposit  towards  the  west  boundary  to  the  length  of 
\V-219,  the  total  length  of  the  cliff  westward  appears  to  be  1782  feet;  by 
including  that  portion  east  of  the  cliff,  the  total  length  is  3,351  feet,  with  a 
width  of  726  feet.  Perhaps  I  ought  also  to  remark  on  the  depth  of  the  deposit, 
which  must  be  very  great,  going  down  witli  the  steeply  tilted  rock  formation, 
which  in  that  particular  locality  is  especially  wide,  somewhat  over  three 
miles.  However,  it  is  not  a  matter  of  very  much  consequence  to  the  present 
generation  whether  this  deposit  is  4,000  or  12,000  feet  in  thickness,  *-ince 
the  deposits  of  the  Matawiii  range  are  in  any  case  sufHcient  to  outlast  the 
present  generation  of  the  people  of  Canada,  and  their  children. 

The  country  rock  in  which  the  iron  is  found  is  the  same  as  usual,  viz., 
chlorite  schist,  which  is  visible  a  few  chains  south  of  the  cliff  and  at  nearly 
the  same  height,  and  dipping  like  the  former  to  the  north-east  and  probably 
at   the   same   angle. 

The  north  wall  of  the  iron  ore  deposit  is  not  very  well  exposed,  but  it 
cannot  lie  very  far  from  the  wagon  road,  where  the  grade  of  the  iron  ore  is 
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getting  mori'  lean,  and  whcro  a  few  chains  to  the  nc.rth-caHt  «om««  small  knolb 
revoal  tJic  pn-w-nrc  of  tiio  country  rocit.  Liite  all  tlii"  other  depoHits  along 
the  Matawin  r.mgr,  thin  one  followH  the  ctrike  of  the  foliation  of  the  wchist 
in  ft  course  west  by  twenty-two  and  one-half  dvgwi'n  north.  The  dip  is  the 
sa.ne  as  that  of  the  enclowinj;  rock,  b«'in>t  somewhat  steejx'r  towards  the 
south,  where  it  is  seventy-five  deRn-es  to  the  north-east,  while  at  the  north 
margin  tlie  dip  appears  to  be  ten  degrees  less.  It  will  l)e  noticed  that  the 
iron  forniaticu  stands  out  rather  strongly  above  its  surroundings,  Iwing 
harder  than  the  country  rock.  At  the  foot  of  the  hill,  along  the  river,  a 
wagon  road  leads  dt)wn  the  railway  track  not  far  from  the  confluence  of  the 
Shebaiidowati  river  and  the  Matawin,  this  road  being  only  u  mile  and  a  quar- 
ter in  length. 

Location  W-219. 

This  has  an  area  of  285  acres,  and  my  remarks  aljout  the  iron  deposits 
of  the  adjoining  location,  W-21S,  and  the  ore  contained  in  it,  apply  equally 
to  that  of  \V-219;  the  deposit  is  the  same.  Ix'ing  an  extension  of  the  former. 
The  ore  is  perhaps  a  trde  more  lean,  generally  speaking,  at  least  the  m.-vjority 
of  It  IS  not  of  quite  the  .same  grade  as  that  found  close  to  the  cliff  and  at  some 
oth(>r  places  along  the  eastward  strike.  The  iron  ore  shows  up  along  a  ravine 
south  of  the  old  camps,  and  yet  more  prominently  along  a  little  knoll  near 
the  centre  of  tlu'  location,  where  it  is  expo.sed  to  a  width  of  132  feet,  and  a 
length  of  594  feet.  The  strike  of  the  deposit  is  in  the  direction  of  the  middle 
falls  on  the  Matawin  river,  but  it  seem..;  to  stop  not  far  from  the  south  bank 
of  the  river,and  only  the  schist  can  be  found  at  that  point.  Samples  No.  19  and 
20  are  taken  from  the  little  hUl,  th(>  first  from  the  soutii  part  and  the  last 
from  the  northern  part  (for  analyses  see  Wow).  No  work  of  any  kind  has 
been  done  on  the  location  itself,  but  it  is  from  this  point  that  all  the  other 
work  in  the  neighbourhood  has  k'cn  carried  on,  sixteen  and  six  years  ago,  at 
which  times  this  camp  w.-is  a  centre  of  con.^iderable  activity.  The  old  build- 
ings have  now  nearly  yielded  to  the  teeth  of  time. 

The  Matawin  river,  which  divides  tl  claim  into  two  parts,  forms  two 
falls  here,  which  I  have  called  the  upp«'  .d  the  middle  falls.  This  I  fully 
described  in  my  description  of  W-218.  -  n  the  northern  portion  of  the  claim 
a  wagon  road  crosses  it,  which  was  fc,  .ncrly  the  means  of  communication 
between  Fuimark,  a  station  on  the  C.P.R.,  and  tiiis  location,  south  and  west 
of  the  Matawin  river,  ending  at  W-222.  At  a  later  period  the  road  south 
of  the  river  was  substituted  for  .he  former,  being  somewhat  shorter  and 
avoiding  the  necessity  of  crossing  the  river. 

Considerable  timber,  and  some  of  a  fair  size,  is  found  on  this  location. 

Analyses  of  Samples. 

,  \o.  19.  No.  20. 

i^^ 37.40%  41.66% 

'SC    u 42.20%  40.36% 

^"'P*'"'- 0.04%  0  04% 
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Location*  H-22I  and  W-'i22. 

Th,.«o  locationH  have  a     »rca  .,f  160  ucn.«  ,.„cl,  and  an-  s,.p«rated  by 

-  .mo  lots  from  tho^,-  ju«t  dc..<T.b..d,  but  1  was  u,.able  to  fi,.d  indications  of 

..merul.  on   hos.  .nt-rvHunK.  m.frK.i..nt  to  j„mify  nu-  in  Riving  thon.  any  n.on- 

'  •>.  here      I  will  tlu.ri>for..  protrod  to  .Wl  with  W-221  and  W-222 and  take 

.  cfi  ilhTr  ^'^''^^"'  "'"  ""'•''  ''"'■•'  '"  ''""'"'""  "'"  ''«"  "'■^'  d-Po-itH  which 

TheK  two  location.,  are  without  doubt  the  mo«t  worthy  of  attention 
«io'  the  whoe  ra,.Ke.  although  as  we  hav,.  ...en,  souie  of  the  on-  hodie-  on 
th.'  '  .itions  iH-fore  .lescribed  are  of  phenomenal  s.^e.  vet  those  which  we 
-l.u  h.  vcon.s,d,Tare,.f  still  pnuter  extent,  es,H.eia!ly  as  regards  the  width 
'■'  I"  on  ore  bodies.  They  are  still  furtlu  r  ren.arkable  in  that  most  of 
u.  or  has  Ix-en  changed  from  a  ma^.otite  i,  w,  a  martite,  that  is  into 
ni'Vi    !iie   ore. 

Iio'  th    l-or*ions  is  forty  chains  square,  with  an  area  of  160  acres 
'  ..J  a  w.  I'       .  '  ,1  -    ...sses  through  the  centre  of  them,  with  a  course  rvarly 
'■   ■    -      •>'     est.     In  the  middle  of  each  location,  thi^  elevation  is  cut  by 
a-    ;.      ',  the  deepest  depression  being  where  the  cnn-k  and  wagon  road 

V  ond  I  ,  ,.  ty  northward.  The  highest  points  are  n.nrked  l.v  iron  deposits 
.vmch  ,  u.  .i  :.  shown  their  greater  rcsistanceto  the  forces  of  en.sion.  To- 
wards the  iior.n  the  land  descends  into  low  ground,  consisting  of  a.som,  what 
swampy  n.usk.ir,  overgrown  partly  with  black  spruce  or  a  mixture  of 
poplar  tamarac  and  red  spruce.  In  some  places  this  timber  is  upwards  of 
18  niches  m  diameter,  but  in  others  onlv  from  four  to  six  inches.  The  larger 
trees  are  found  mostly  near  the  middle  of  the  claims,  but  there  i.  enough 
timlKT  to  furnish  wood  suitable  for  mining  and  other  purposes. 

Two  roads  lead  into  these  claims,  one  from  the  north-east,  and  the  other 
also  from  an  easterly  direction,  but  entering  the  location  to  the  south  of  the 
first  and  near  the  middle  portion  of  location  W-221.  This  second  road  has 
been  the  longest  m  use  and  was  principally  utilized  when  W-221  was  pros- 
pected for  iron  about  sixteen  years  ago.  The  more  northerly  one  was  cut  out 
several  years  later  at  the  time  when  work  was  commenced  on  W-222-  later 
on  It  was  widened  in  some  places  to  as  much  as  100  feet,  to  carry  a  heavier 
traffic  to  and  from  a  number  ..f  gold  mhung  locations  to  the  south.  In  some 
places  these  roads  are  in  exc.-llent  condition;  in  others  they  are  practically 
useless  for  present  purposes  and  are  in  need  of  thorough  repair. 

These  locations  lie  from  two  and  one-half  to  three  mUes  distant  from  the 
line  of  the  railway.  The  nearest  point  at  which  one  could  strike  the  line  would 
be  at  the  Canadian  Northern  bridge  over  the  Matawin  river,  whUe  the  nearest 
raUway  station  is  Shabaqua,  about  two  and  one-half  miles  farther  on  \n 
easy  grade  for  a  spur  line  to  the  C.N.R.  could  be  found  in  to  the  locations  in 
question,  but  probably  the  most  convenient  method  for  carrying  the  ore 
would  be  by  means  of  an  atrial  tramway,  in  case  any  of  the  ore  deposits 
should  be  brought  into  active  operation.    The  most  favorable  point  on  the 
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railway  for  the  erection  of  ore  pockets  would  be  fifty-one  miles  from  Port 
Arthur,  or  Lake  Superior. 

The  iron  ore  deposits  themselves  are  not  only  of  very  considerable 
extent,  but  also  of  special  interest  in  as  much  as  they  are  no  longer  true 
magnetite,  but  have  become  more  higldy  oxydized  and  changed  into  a  sesqui- 
oxide  of  iron,  known  as  martite,  which  has  a  hematitic  character,  of  a  dark 
reddish  color  and  a  red  streak,  but  has  still  retained  a  feeble  degree  of  mag- 
netism, which  may  be  taken  to  prove  that  it  still  contains  a  certain  amount 
of  ferrous  oxide.  Analysis  No.  29  shows  this  to  be  the  case.  Pure  magnetite 
contains  69%  ferric  oxide  and  30%  ferrous  oxide,  while  an  ore  of  the  com- 
position shown  in  analysis  No.  29  contains  80.79%  ferric  oxide,  and  only 
19.22%  ferrous  oxide. 

Judging  by  the  diamond  drill  cores  which  I  found  near  the  old  camp  on 
W-222,  this  process  of  oxidation  must  have  penetrated  to  a  considerable 
depth,  there  being  a  much  greater  number  of  cores  of  the  reddish  martite 
than  ther?  were  of  the  dark  bluish  and  black  magnetite. 

To  proceed  now  to  the  description  of  the  deposits  as  they  occur  on 
W-221  and  222,  a  glance  at  the  map  will  show  that  the  deposits,  especially 
on  W-221,  are  of  phenomenal  size.  Commencing  at  the  north  portion  of 
this  location,  we  find,  about  the  eighth  chain  from  the  north-west  comer  post, 
a  deposit  striking  nearly  due  east,  with  a  width,  as  far  as  could  be  determined] 
of  126  feet,  and  in  length,  as  traced  by  the  dip-needle,  784  feet.  This  deposit 
is  the  only  one  which  shows  pure  magnetite  on  the  surface,  which  at  its 
western  extremity  is  massive  and  silicious,  containing  also  some  bands  of 
jasper.  Sample  No.  21  will  give  an  idea  of  its  principal  constituents.  To- 
wards the  eastern  limit  it  is  very  much  banded  with  red  and  black  jasper, 
which  is  especially  noticeable  in  a  large  trench,  and  where  the  ore  body  is 
stripped,  as  well  as  in  some  isolated  beds  a  few  chains  south.  I  endeavored 
to  take  some  photographic  pictures  of  these,  but  on  account  of  the  denseness 
of  the  surrounding  bush  it  was  impossible  to  take  a  really  good  photograph. 
The  accompanying  map  shows  the  places  where  work  has  been  done  on  this 
deposit. 

Following  along  the'same  survey  line  farther  south,  on  arriving  at  the 
nineteenth  chain  the  dip-needle  gives  indications  of  the  neighbourhood  of 
another  deposit,  which  can  be  traced  to  the  twenty-sixth  chain  for  a  dis- 
tance of  about  462  feet  At  twenty-three  chains  and  twenty-six  feet  I  cut 
out  a  picket  line  in  order  to  trace  the  deposit  eastward,  and  succeeded  in 
doing  this  for  seventeen  chains  and  forty-one  feet,  or  1,163  feet.  I  cross-cut 
the  deposit  twice,  first  at  a  point  forty-five  feet  beyond  the  sixth  chain,  and 
found  that  I  could  trace  a  width  there  of  396  feet,  at  least  this  was  the  dis- 
tance which  I  could  strip  it,  or  over  which  I  found  outcrops.  Samples  Nob. 
22  and  23  are  taken  from  this  point. 

I  made  another  cross-cut  forty-nine  feet  beyond  the  eleventh  chain, 
and  there  found  it  to  be  888  feet  wide,  and  encountered  the  schists  on  each 
side  of  it.    Considerable  trenchmg  has  been  done  here,  and  two  drill  holes 


were  put  down  at  some  time  in  the  early  nineties,  but  no  record  of  the  results 
is  now  available.  Sample  No.  24  is  taken  out  of  a  pit  close  to  the  contact 
with  the  schist.  At  this  point  the  strike  t,f  both  the  ore  and  rock  is  east  by 
sixteen  degrees  south. 

Again  taking  up  the  survey  line, at  the  thirty-fourth  chain  we  come  across 
another  stripping  forty-nine  feet  in  width  from  south  to  north.  The  ore  is 
somewhat  lean  and  partly  banded  with  jasper.  I  took  from  this  sample 
No.  25. 

This  deposit,  which  has  a  width  approximately  indicated  on  the  map, 
has  a  strike  of  four  degrees  more  soutlierly  than  that  of  the  former,  reading 
east  by  twenty  degrees  south. 

On  account  of  the  dense  underbrush  and  heavy  windfalls  in  the  southern 
portion  of  this  location,  I  did  not  trace  this  deposit  very  far  to  the  south- 
east. Instead  of  this  I  followed  it  on  to  location  W-222,  whore  more  work 
had  been  done.  In  the  first  547  feet  stripping  and  pit  sinking  has  been  done 
at  different  places,  and  the  number  and  extent  of  these  may  be  seen  in  the 
accompanying  map.     From  this  place  samples  Nos.  26  and  27  were  taken. 

About  five  chains  to  the  north  a  diamond  drill  hole  was  put  into  the 
deposit,  but  with  what  result  I  could  not  learn.  The  whole  width  of  the 
deposit  seems  to  me  to  be  about  460  feet.  At  about  nine  chams  from  the 
survey  line  the  depression  commences  between  the  two  hills  on  W-221  and  222, 
and  here  the  deposit  is  heavily  covered  with  soil  and  boulders,  and  for  about 
twenty-five  and  one-half  chains  no  outcrop  of  ore  could  be  dLscovered.  Its 
presence,  however,  is  very  plainly  indicate  by  the  dip-needle.  On  reaching 
a  distance  of  thirty-four  chains  and  twenty-five  feet,  which  brings  us  nearly 
to  the  top  ■  the  hill,  we  come  to  a  pit  six  feet  by  six,  sunk  in  the  deposit 
to  a  depth  of  ten  feet.  As  in  every  other  place,  the  ore  here  is  extremely  mas- 
sive, and  in  the  bottom  of  the  pit  it  appea'  to  be  of  a  higher  grade  than  at  the 
surface.  Going  150  feet  farther  west  we  arrive  at  a  trench  two  feet  in  width, 
which  is  dug  right  across  the  deposit  to  as  great  a  distance  as  could  conveniently 
be  done,  that  is  to  say,  until  the  covering  of  soil  and  boulders  became  too  deep. 
The  length  of  this  trench  is  314  feet,  but  whether  this  represents  the  full  width 
of  the  deposit  I  was  unable  to  verify,  as  it  would  have  taken  too  much  time 
to  cut  out  a  line  owing  to  the  heavy  windfall  and  underbrush,  which  inter- 
fered considerably  with  the  progress  of  my  work,  especially  on  these  two 
locations.  At  any  point  where  I  coidd  break  off  samples  of  this  extremely 
hard  and  smooth  ore,  I  did  so  and  combined  them  to  make  up  sample  No.  28. 
West  from  this  trench,  and  150  feet  distant  from  it,  we  came  across  a  pit 
irregularly  shaped  and  six  feet  deep,  from  which  sample  No.  29  is  taken.  The 
last  place  we  examined  where  work  had  been  done  was  near  the  west  bound- 
ary, consisting  of  a  trench  not  quite  so  long  as  that  just  described,  as  the  ore 
body  on  the  west  slope  of  the  hill  is  more  heavily  overlaid  with  drift  material 
and  humus.    Sample  No.  30  was  taken  here. 

This  brings  us  to  the  line  of  W-222,  and  the  deposit  of  iron  ore  strikes 
into  the  adjoining  location,  W-223.     Before  leaving  the  description  of  this 
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deposit,  however,  I  must  note  that  the  owners  endeavored  to  put  three 
diamond  drill  holes  into  the  deposit,  two  of  which  were  almost  at  the  north 
margin ,  one  at  an  angle  of  forty-five  degrees  pomt  ing  towards  the  south-west  and 
the  other  at  an  angle  of  fifty  degrees.  It  is  extremely  questionable  whether 
the  direction  of  the  latter  hole  is  exactly  correct.  It  is  evident,  if  we  judge 
by  the  standpipe  stUl  in  place  and  the  many  feet  of  country  rock  in  the  core 
boxes,  that  they  must  have  drUled  into  the  north  wall  of  the  deposit  and 
struck  iron  ore  with  only  a  few  feet  of  the  last  lengths.  The  third  hole,  which 
IS  near  the  south-west  portion  of  the  location,  as  I  mentioned  above,  was 
put  down  in  1891,  and  the  two  former  about  six  years  ago.  About  five  chains 
east  of  these  borings  stood  the  camps,  consi  -ng  of  a  sleeping  house,  ware- 
house and  stable.  Although  some  large  clearings  have  been  made  by  cutting 
timber  for  fuel  for  the  diamond  drUl  boiler,  etc.,  there  is  still  a  large  quantity 
of  standing  timber  of  good  size  all  over  these  two  locations. 
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Location  W-221. 
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J.rj!'" 36.40 

^•"^^l, i  43.84 
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Location  W-222. 


Samples 
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Phosphorus 0. 13 
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Sample  No.  29. 
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I       %  % 
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Locations  R-47Q  and  484. 
We  must  now  retrace  our  steps  and  cross  over  to  the  north  bank  of  the 
Matawin  river,  where  there  are  a  few  locations  worthy  of  consideration, 
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fspecially  lopjitions  R-476  and  R-484,  which  I  (-(.nibino  hero  in  n.y  doscrip- 
tion,  since  the  iron  dcpowita  are  common  to  them  both. 

CommencinR  at  the  (a.siern  part  of  locution  U  476.  we  observe,  a.s  is 
shown  in  the  accompanying  map,  that  at  a  point  about  ten  chains  from  the 
soutli-oast  corner  post  tliere  crops  out  a  deposit  of  magnetite.  This  differs 
somewhat  from  those  with  whose  descriptions  w<'  have  Ijecome  famUiar  in 
the  preceding  pages.  The  iron  is  mofe  separated  from  the  silica,  the  latter 
appearing  as  jasper  bands,  which  include  diff.'rent  sized  bands  of  high  grade 
iron  ore.  Only  a  very  small  portion  of  the  deposit,  however,  is  exposed  to 
view,  and  not  until  the  whole  has  been  completely  freed  from  the  overlying 
drift  can  we  express  an  opinion  as  to  whether  this  deposit  has  places  on'  the 
surface  where  little  or  no  jasper  will  be  found  mixed  with  the  iron. 

Reference  to  the  higii  readings  of  the  dip-needle  wouM  almo.st  lead  us 
to  believe  that  there  are  localities  wh.-re  iron  is  the;  more  predominant  of  the 
two  minerals  of  the  deposits.  Not  only  do  those  readings  of  tiie  dip-needle 
show  a  very  high  average  for  over  132  feet  across  the  deposit,  but  also  for 
nearly  twenty-six  chains  (l,716feet)  along  its  strike  to  the  north-west.  The  de- 
posit crosses  the  west  boundary  line  at  about  the  twelfth  chain  from  the  south- 
west corner  post.  Another  deposit  must  also  cross  the  same  line  nhie  chains 
farther  north,  having  a  width  of  about  four  chains,  for  here  also  the 
needle  shows  high  readings.  It  is  at  present  ancenahi  whether  this  indicates 
a  second  deposit  having  no  connexion  with  the  first,  or  whether  this  is  a 
branch  of  the  former.  In  my  opinion  the  latter  seems  to  be  the  most  probable 
from  mdications  given  by  tiie  needle  close  to  the  middle  of  the  first  men- 
tioned deposit.  Owing  to  the  very  dense  undergromh  and  windfalls  at  the 
foot  of  the  hill  I  was  unable  to  confirm  this. 

I  found  two  small  outcrops  on  R^76,  which  I  enlarged  to  some  extent 
m  order  to  acquire  a  better  idea  of  the  character  of  the  deposit.  One  132 
feet  wide  by  99  feet  long,  was  near  the  eastern  end,  and  the  other  was  about 
seven  and  one-half  chains  farther  to  the  north-west.  Botli  these  outcrops  I 
sampled;  from  the  first  one  is  taken  sample  No.  31,  and  from  the  latt.r 
sample  No.  32.  From  the  most  northerly  deposit  I  was  unable  to  take  any 
samples  owing  to  its  heavy  covering. 

I  experimented  with  the  ore  from  this  deposit,  attempting  to  eliminate 
the  jasper  particles  by  magnetic  separation,  taking  the  run-of-mine  ore 
contaming  iron  51 .48%,  silica  25.95%,  phosphorus  0.25%,  sulphur  0  04% 
crushed  to  a  fineness  of  one-tenth  of  an  inch,  and  secured  the  product  that 
analysed  : 

Iron,  57.88%;   silica,  18.68%;  phosphorus,  0.14%;  sulphur,  0.03%. 

I  was  able  by  this  process  to  reduce  the  sUica  7.27%;     the  .separation 
however,  would  have  been  more  complete  had  the  ore  been  finer  ground.    ' 

I  mentioned  above  that  the  same  iron  deposit  is  common  to  both  R-476 
and  R-484     On  tracing  it  through  I  found  that  it  crossed  the  boundary  line 
at  the  twelfth  chain  from  the  south-west  corner  post  of  the  first  named  location 
entermg  the  latter  about  four  chains  south  of  its  north-east  corner  post  leaving 
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it  again  about  sixteen  chains  west  of  the  sa  mo  post.  About  KKJfctt  from  ilH 
point  of  ontrancf  into  K-4S4  I  diticovrrcd  on  tin-  wlopc  of  a  hill  a  lifllo  liiKhcr 
than  tlio  rest  a  small  outcrop,  in  which  the  on-  was  alwiut  the  same  as  that  at 
its  eastern  extremity,  containiuR,  perhaps,  more  jasper.  I  took  a  sample 
from  this  (Xo.  42),  piekinj?  out  the  In-st  ore.  A  few  chains  north-west  from 
here  a  numlM-r  of  jasper  b«'ds  are  visible  on  the  surface  at  the  highest  eleva- 
tion of  the  hill.  The  bands  of  iron  In'tween  them  are  very  small  and  of 
little  value.     These  bands  can  be  traced  for  one  and  a  half  miles  into  H-478. 

The  hills  on  these  two  locations  are  about  2o()  feet  above  the  river,  ' 
offering  a  beautiful  view  to  the  nortii,  where  a  wide  valley  spreads  out  before 
our  feet,  well  wooded  with  the  timber  common  to  this  country,  poplar,  how- 
ever, predominating,  and  growing  somt  iimes  lx»autifully  straight  and  healthy, 
of  a  considerable  height  and  often  eighteen  to  twenty  inches  in  thicknesw. 
The  same  can  also  be  said  of  the  older  growth  of  jackpine  and  spruce.  Where 
younger  poplars  and  jackpuie  are  standing,  they  were  largely  damaged 
two  years  ago  by  ice,  such  a  weight  of  which  incrusted  the  trees  in  that  year 
that  they  broke  or  bent,  thus  forming  almost  impenetrable,  tangled  thickets 
on  the  ground. 

The  soil  on  this  location  is  very  good,  consisting  of  a  fine  sandy  clay  of 
the  same  nature  as  that  found  everywhere  along  the  Matawin  river. 

ANALYSES  OF  SAMPLES  TAKEN  FROM  THE  DEPOSITS  OF  H-4:e  : 

Sample  No.  31  No.  32. 

Iron .58.68%  38.90% 

Silica 18.54"  44.00" 

Phosphorus 0.21"  0.13" 

Sulphur 0.03"  0.03" 

R-484.— Sample     No.  42. 

Iron 60.63'/.' 

Silica 1.1. 26  •• 

Phosphorus 0.18" 

Sulphur 0.05" 

This  concludes  the  description  of  the  iron  deposits  contiguous  to  the 
Matawin  river.  It  is  not  at  all  improbable  that  a  number  of  other  deposits 
of  the  same  nature  occur  tnroughout  this  di.strict,  but  to  prospect  every 
location  and  every  locality  would  cnvolve  an  expenditure  of  more  time  than 
I  considered  to  be  at  my  disposal. 

MAGNETIC   IRON  ORE  DEPOi^TS  OF  THE  ATIKOKAN   RIVER. 


These  deposits  were  discovered  in  1882  by  an  Indian  triipFH>r  named 
"Jim"  Shogonosh,  who  revealed  hi-  r  d  to  his  employer,  Mr.  C,.  McLaurin, 
of  Savanne.  Mr.  McLaurin  in  turn  ight  them  to  the  attention  of  Mes.srs. 
.McKellar  Bros.,  of  Fort  William,  wih  applied  for  and  acquired  from  the 
Government  what  is  now  known  as  Mining  Locations  E.  10  and  11. 
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From  tlH'  timo  of  tli.-ir  discovery  tlx-w  deposits  have  Ix-.-ii  known  ns  tlie 
Atikokiiii  Iron  KanKc.  The  term,  liowcvi'r,  w  u  niisnoincr,  us  tlif  deposits 
do  not,  in  the  sense  appliciihle  to  pure  iron  ores  found  elsewhere,  eonstitiite 
an  iron  ranpe;  and  it  would  Ih>  equally  appropriate  to  use  \\m  designation 
H\  dcscrihiiiK  any  dejwsit  where  the  gossans  of  a  deeompow-d  ferruginous  rock 
or  of  iron-b-aring  minerals  have  become  changed  into  iron  ore  at  tin-  surface. 

The  Atikokan  mineral  area  consists  of  a  series  of  norite  dikes  contain^ 
ing  pyrrhotite  and  magnetite  in  lenses.  Such  dikes  are  not  an  infrequent 
occurrence  in  this  country;  as  I  can  instance  those  near  Schreiber,  Kamin- 
istikwia.  Green  Water  lake,  and  a  number  of  others  hi  the  Thunder  Bay  and 
Rainy  River   districts. 

OenercU  Physical  Features. ' 


The  name  Atikokan  is  derived  from  the  Indian  name  Aticosepj  and 
means  Caribou  river;  it  was  given  that  little  stream  which  has  its  source  in 
Crooked  Pine  lake,  a  lake  of  about  ten  mUes  long  and  from  one-half  to  two  mUes 
wide,  and  which  flows  in  a  course  almost  due  east  and  west,  forming  at  certain 
intervals  a  number  of  large  expansions,  found  on  the  accompanying  map 
and  named  Magnetic  lake.  Whiskey  Jack  lake  and  Sabawe  lake.  Between  the 
two  former  the  river  forms  two  falls, and  between  the  two  latter  lakes  one  fall, 
but  neither  is  more  than  ten  feet  high  and  hence  incapable  of  furnishing  f  -xy 
considerable  power  for  industrial  purposes.  Fourteen  mUes  farther  wcdt, 
the  Atikokan  loses  its  identity  by  joining  its  waters  with  those  of  the  larger 
Seine  river,  which  forms  there  a  lake-like  expansion  named  Steeprock  lake. 

For  many  years  the  Atikokan,  the  Seine  river  and  a  chain  of  lakes 
formed  one  of  the  principal  canoe  routes  into  the  Rainy  lake  and  Lake  of  the 
Woods  regions,  but  since  the  Canadian  Northern  raUway  follows  this  course 
very  closely,  the  old  mode  of  travelling  is  now  little  in  vogue. 

The  whole  Atikokan  country  was  formerly  covered  by  a  dense  forest. 
Even  ten  years  ago  beautiful  pine  timber  could  still  be  seen  overgrowing  a 
considerable  area,  but  when,  ten  and  eight  years  ago,  fires  swept  this  region, 
It  freed  it  so  thoroughly  of  timber,  and  even  of  soU,  as  to  leave  the  rocks' 
bare,  except  in  some  of  the  lower,  marshy  spots. 

The  general  character  of  the  country  north  of  the  river  is  rugged  and 
broken,  with  a  gentle  ascent  northward.  Several  chains  of  hills  traverse  it 
ill  a  trend  nearly  east  and  west,  especially  that  part  between  the  Atikokan 
and  the  Seine  river;  while  south  of  the  Atikokan  the  land  slopes  gently  to 
the  south  and  south-west,  forming  here  a  more  undulating,  rocky  plain  of 
rough,  sharp-edged,  barren  rocks. 

The  highest  elevation  is  near  Magnetic  lake,  which  is  between  1,200  and 
1,400  feet  above  sea  level,  although  the  individual  hUls  are  seldom  more 
than  150  to  200  feet  in  height. 


„o«>^i'„*^"n'**'°?  ''■°?l"?y  Psjperon  the  Atikoki-.n  nickrliferous  pyrrhotite  deposits.     Pro- 
ceeding.:, Canadian  Mining  Institute,  Vol.  IX.  paze  285.  ^y^'ni-     rro- 
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It  lia»  already  Imh-ii  iiicii(ioiif>(l  timt  tlK^Cuiiudiun  Nortlirrn  railway, which 
coming  from  the  Hoiithn-tMit  uiul  ftrikiiiK  ('rwiliiMl  I'iiic  lake  Mwrcii  tiiiH  lake 
and  EIIm)w  lake,  foliowg  thi-  hri^ht  of  land  for  hoiiu-  di«tanc«',  ri-arhi-s  the 
Atikokaii  in  tin-  ncighlwurhcNHl  of  WhiHkcy  Jack  laki-,  and  then  parallels 
the  waters  of  this  and  the  S«'im'  river  towardx  Rainy  lake. 

Gabbro  or  Noritt. 


The  rock  which  interests  us  principally  in  thw  locality  is  a  gahhro.  as 
well  or  better  called  norite,  as  it  is  identical  with  the  Hudhury  rock  now 
usually  given  that  name,  and  which  oceure  along  the  Atikokan  river  in  a 
succession  of  dikes. 

The  principitl  mass  of  this  rock  is  very  much  altered,  and  were  it  not 
for  some  afKiphyses  somewhat  distinct  from  the  main  ImmIv.  it  would  be 
difficult  to  collect  fresh,  unaltered  specimens  by  which  it  would  Ix-  possible 
to  recognize  the  true  character  of  the  rock.  By  these  samples  we  can  easily 
distinguish  that  it  consists  of  orthorhombic  pjToxene,  either  hyp«>rsthene 
or  enstatite,  plagioclas*-,  with  her«»  and  there  some  quartz,  magnetite  granules 
and  pyrrhotitc  or  pyrite.  A  considerable  portion  of  the  pyroxene  is  altered 
into  light  green  and  creamy,  fibrous  and  scaly  masses  of  serp«'ntine  (bastite). 

The  quartz,  where  observed,  Ls  a  very  transparent  or  subtraiislucent,  blu- 
ish glassy  variety.  This  quartz  is  (in  theopinionof  the  author)  not  a  very 
common  occurrence  in  the  Sudbury  norite,  but  it  has  l)een  noticed  in  the 
gabbro  of  this  region  very  frequently,  sometimes  in  large  phenocrj'sts,  ac- 
companying not  rarely  the  massive  pyrrhotite. 

Pyrrhotite  and  magnetite  are  represented  in  considerable  quantity  in 
this  rock,  the  latter  mineral  unusually  so. 

We  can  observe  that  the  rock  has  suffered  considerable  pressure,  so 
much  so,  that  it  has,  especially  at  the  surface,  the  aspect  of  a  ferruginous 
schist  with  planes  standing  almost  vertical.  The  surface  of  the  rock,  when 
little  magnetite  is  present,  has  a  greyish  green  or  brownish  color,  but  in  pla«es, 
especially  at  the  farthest  eastern  outcrop,  it  has  a  brown  black  color. 

Unlike  the  Sudbury  occurrence,  our  pyrrhotite  deposits  show  at  the 
surface  very  little  chalcopj'rite;  in  the  unaltered  portion  it  is  found  more 
frequently,  though  the  percentage  is  far  less  here  than  in  the  Sudbury  form- 
ation, and  the  question  as  to  whether  it  will  increase  with  depth  has  yet  to 
be  settled  by  further  underground  development. 

Nickel  is  contained  in  the  Atikokan  deposits  in  no  small  quantity, 
otherwise  we  would  not  find  that  part  dissolved  out  of  the  surface  ore  filling 
the  little  fissures  of  *he  rock  in  the  form  of  genthite. 

The  most  important  exposure  of  these  gabbro  or  norite  dikes  is  east  of 
Sabawe  lake  on  location  E-10  and  11,  which  hfis  a  length  of  about  3,500  feet 
by  284  feet  wide  at  the  place  of  the  greatest  width,  but  narrows,  east  as  well 
as  west,  into  a  width  of  a  few  feet.  Next  we  come  to  that  on  400-402 
west  of  Sabawe  lake,  which  is  smaller  in  size,  being  about  2,000  feet  long. 
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ncithiT  dot-s  it  riw  to  tin-  sum..  MgUt  um  th.'  f..rin.T,  «!,icli  in,  at  flu-  north 
and  south  lino  (if  l.  lo  and  11.  uIm  it  m)  f.Tt  atx.v.-  the  riv.T;  nor  do..^  it 
powcHs  th.-  sami'  width  or  show  th«>  sun-.,  mihi-rulization  at  I'lc  surface 
although  the  diamond  drill  pro\.(l  that  the  sulphurets  arc  an  abundant  here 
as  in  othtT  placi-s. 

Till-  IcnRth  of  these  dike  outerops  \h  n.  :irly  twelve  miles  from  Magnetic 
lake  to  wjuth  of  Steep  Roek  lake  ii>  an  almost  east  and  west  line. 

It  was  mentioned  txfore  that  there  are  also  a  nuinUr  of  snuiller  ajjophyses 
of  the  same  rock  lyin«  north  of  the  river,  hut  they  an-  a  neKiiRahle  quantity 
on  account  of  their  insignificant  size,  being  front  one  to  two  feet  in  width.  " 

Origin  of  the  Alikokan  Ore  Depotita. 

I  must  repeat  here  that  the  .Atikokan  ore  deposits  are  almost  a  counter- 
part of  the  Sudbury  nickeliferou.^  pyrrhotite  depcsit^,  with  this  difference, 
that  the  latter  usually  do  not  contain  as  great  a  quantity  of  magnetite  lenses^ 
with  the  exception,  perhaps,  of  one  or  two  instances. 

Upon  the  occasion  of  my  first  visit  tothe  Atikokan,  which  wasmadein  the 
early  nmeties,  I  recoirnized  correctly  their  nature,  not  being  misled  by  the 
heavy  hydroferric  oxide  covering,  nor  even  by  the  outcrop  of  some  lenses  of 
magnetite.  When  at  a  later  date,  repeated  diamond  drill  operations  were 
conducted  on  these  deposits,  I  received  indisputable  proof  of  my  determina- 
tion, which  was  to  this  effect,  that  the  rock  masses  standing  out  so  promin- 
ently above  their  surroundings  were  nothing  more  than  gabbro  dikes.  ' 

A  certain  portion  of  the  surface  of  these  dikes  is  covered  with  a  thick 
layer  of  iron  ore,  sometimes  extremely  pure  and  apparently  consisting  of 
dark  brown  limonite  and  magnetite  in  varying  proportion,  this  being  produced 
by  a  decomposition  of  the  sulphurets  and  of  the  magnetite. 

Tests  made  of  this  material  gave  results  f.igh  in  iron,  low  in  silica  and 
phosphorus,  and  even  in  sulphur  and  nickel.  The  absence  of  nickel  in 
harmful  quantities  may  be  explained  by  the  leaching  process  that  has  con- 
tmued  for  so  long  a  period  of  time.  The  nickel  has  usually  accumulated  in 
the  small  fissures  of  the  rock  in  the  form  of  genthite.  A  few  tests  made  of 
this  material  in  my  laboratory  showed: — 


»  a  s 

In?" 02.4%  66.5%  67.2% 

I'i"*; 7.1%  3.2^  2.l€ 

S?™-::: ::::p       IS^       -^. 

f^K"««'» 0  .34%  Xotdet.  Not  det. 

L""e 0. 13%  _ 

C  M  l'p«rL''Z«  V  I'^v^™"  °5S  ^P"*""  of  Western  Ontario,  and  their  Genesis, 
V  "■  ^- 1  roj^eeUinKB,  Vol.  V,  pane  56,  et  sen.,  and  my  paper  on  tlie  Atikokin  \ickpl- 
iferoiB  Pyrrhotite  Deposits  and  their  Origin,  Proc.  Vol.  IxTpage  10.        '^"'""'''"  -^"^"^ 
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Tcdts  mntle  of  seemin^ily  unaltered  pyrrhotit<»  spccimr ns f"r  niikel  gave 
unoatbfartor}'  results;  nothing  d  ffpi^nt  wus  to  l)e  exiwited,  i.,^  th**  learhiiij; 
prwejts  of  this  i.re  had  l>ren  uoinx  on  to  ronsidprul)!**  depth.  Thi«  procemt 
ran  im  pnuhiced  artifu  ially  in  the  lahorutor)'.  The  mode  of  proceiiure  would 
huvp  tn  lie  OH  follows:-  I'late  a  sound  piece  of  pyrrhofitc  over  an  eviijiorating 
dish  partly  filled  with  wii'er;  soon  you  will  oliserve  how  the  water-vapor 
coinniences  to  disintCKratf  the  siiecinien  and  how  the  green  sulphate  of 
nickel  collects  ut  the  surface  Brinn  now  water  in  contact  w  th  ttii.s  salt  and 
it  will  dissolve.  Evaporate  the  water,  and  a  residue  of  grp»»n  »ul|iciate  rrf 
nickel  will  !«  found  in  the  duth. 

Diamond  drill  cores  from  a  depth  of  2(X)  to  30()  fe«!t  tested  for  nickel 
gave  from  one  to  two  per  cent  uf  that  metal,  according  to  the  niixrure  of  the 
■ample  with  r'>ck  or  magnetite.  These  tests  proved  amply  that  die  nickel 
occurred  in  the  same  manner  as  in  the  Sudburj-  deposits. 

Copper,  usually  a  rompanion  of  the  nickel  in  the  latter  ires,  has  so  far 
not  been  found  in  any  appreciable  quantity,  only  here  and  there  at  places  ; 
whether  this  metal  will  l)c  discovered  at  greater  depth  it  i.-  imposw'  le  to 
determine,  owing  to  the  insuflicient  amount  of  development  work  so  far  done 
At  the  surface  it  seems  to  be  absent  from  pyrrhotite  depoaits  in  the  district 
I  have  tested  quite  a  numtwr  of  samples  of  the  drill  cores,  with  a  result 
varying  according  to  the  part  of  the  core  from  which  they  were  taken,  and 
according  to  whether  they  contained  a  greater  or  les«  quantity  of  rock  matter, 
or  whether  the  mineral  which  predominated  was  pyrrhotite  or  magnetite. 
All  these  samples  contained  a  certain  percentage  of  nickel,  but  they  also 
contained  a  much  larger  percentage  of  phosphorus  than  those  taken  from 
the  surface,  the  percentage  of  nickel  varying  according  to  the  amount  of 
sulphurets,  from  1  to  2%.  The  quantity  of  sulphur  naturally  depended  upon 
the  proportion  of  sulphurets  to  the  other  constituents.  Phosphorus  waa 
usually  present  in  quantity  above  the  bessemer  limit;  the  average  of  it  being 
somewhere  near  0. 1%.  The  great  difference  found  in  the  quantity  of  this 
element  contained  in  ore  from  the  surface  and  that  taken  from  a  depth  of  200 
to  300  feet  may  be  ascribed  to  the  process  of  leaching,  which  acted  most 
intensely  on  the  surface  ore.  Of  titanium  I  only  discovered  traces.  (Calcium, 
mafmesium  and  aluminium  are.  of  course,  always  present. 


Development  Work  Done. 

C'on.«iderable  praspecting  has  l)een  done  on  some  of  these  dikex,  esi>ecially 
on  thiit  one  which  Ues  east  of  Sabawe  lake,  while  those  that  lie  west  of  this 
location  have  been  tested  by  diamond  drill,  hand  drill  and  powder.  How- 
ever, for  the  present  I  will  confine  my  description  of  this  work  to  that  done 
on  ll-4(K)  and  401,  and  E-10  and  11.  The  latter  two  were  formerly  known 
as  the  McKcllar  property  and  now  as  the  Atikokun  Inm  Company's  mine. 
Here  the  most  prominent  dike  occurs,  which  for  years  has  been  rfoeatedly 
in  the  public  eye  a.s  an  Iron  Range,  as  I  mentioned  at  the  commencement 
of  this  paj)er. 
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Tiiirlnpnii  III  ,i„   |;   |o  „;„/  H. 

*V  ...     .......  Its  wuiest  pait.  u  few  yanls  wost  of  th,-  s,„vov  li„..  l,,,w,^„ 

.1..   «o  l„..at.n„,.     Th,.  work  was  ,io,„.  in  Ixs"  with  ,1,,-  ol.j..,  of  ,li..,    oZ 

1  1^  L        •   1  ""  '""'''*'''  ''^'■*'-^'"-  ■•«  fn,,,.  tl«.  .-,uth  si.le.  at  a  point 

n  nn   1        l"",*-    ,  '■"""■:  '"  ""^  ''"'  "•'"''^''  •"^•'■"'''""  "f  «'-  "■•"  lens  ii  t"^ 
nn.^  wh„.l,  .Low.  ,|.ere  a  wi.lth  of  fony  feet.     Sample  Xo.  ;).i  is  taken 

The  ...,  „,,th  ,,r,d  length  of  rhe  o,-e  l.o.ly  a,  the  pla.e  where  the 
ter  .»»,,,.  ..  „ken  .oul-i  not  ,.  ^..^rai.W  .letermine.  ,  on  a,...ount\^ 
o    eav  .Inft  .-ovenn..     The  len.  .4  .^  fro,,,  whi.-h  .an.ple  Xo.  :,5  rZlZ 

ei^  c;'  ;;;'  ""■  ""'"•  ^""  '"^"  ^  ^  "••""  ^""-^  '^"  f-- "-  ^ 

inl  1  ■  M    '  '""  """''^"'  '""''"  '"  '""  '''''oratorv  of  the  .S„per- 

intendent  (,.  .Mines,  pave  ,.-  .Its  as  foMow.-:  '  ' 

Iron.  .  .  ^"-  •'•''  .N"   *) 

Silica    .  f^-^  fili   Itl'; 

Plio-phoru^  ','.-.^*-'.r'  11.7(1';, 

.Sulphur  y-.j'^;.'  0.17'; 

In  nm  an  irrHi:„lar  tnnnel  al,o„t  five  l.v  .si.^  feet  and  2S4  feet  Ion-  wis 

liu.'  tV^to  ,    f  Ih    r„"'x  '  '■"*  ""^'"'""'"'  '''""■'■  ""''  =''"-  '""  f-t 

"    t  th     M        ;  ,  .""  "•••"•■"-".""^'  l''"»    -'it  «'ve  an    idea  „< 

vhat    h..,  tunnel  reveale.l.     I  .an  add  here  so,,,,,  analvse.  of  o,e  thu  , 
fr...n    he  tunnel,  and  were  n.ude  several  yea,.,  a.o  in  n.v  own  lal.o.ato,.- 
iTom  one  sample  the  returns  were:— 
Iix>p.  . . 

Phosphorus.  SS.Ufi';; 

Sulphur.  .  0.078% 

Second  sa-ijple  cave:  '     '' 
Iron.  .  . 

i'hmphrrus  59.03*^, 

Sulphur  .  0.092f;c 

tun  el,  ,nme,l  l,y  ,he  presrn,  Con.pany  du.in,  the  p.-o.-ess  of  wi.ienin. 
..■  .ou  I,  e,.t,anee  of  the  tunn.l.     These  san.ples  a,e  „,!„.,,e,,.d  :«  an  14 

d  n     "^e  ;"'■■;  '"""  "'",  "*"  ''''*"  ■■""  ""■  '""•^'-  f-"  "-  --  >'-'e^ 
rn.  (lump.  t|„.  ,,  sts  l,e,ria:  made  at  Ottawa. 
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In  tlip  samp  year  that  this  tunnel  was  completed  two  trenches  were  cut 
into  tlie  ilike  (for  tlie  situation  of  tliese  see  map).  One  of  tlicse  trendies  is 
122  feet  east  of  the  renter  survey  line  and  is  aliout  four  feet  wide.  Kroni 
this  I  took  sample  No.  :17.  The  other  trench  is  '.i'M  feet  from  the  line.  The 
above  sample  wa.s  tested  at  Ottawa  with  the  followin}:  result: — 


Iron.  .  . 
Silica 

l*h(it*ph<>nis . 
.Siilpliur.  . 


No.  :t7 

l>7.4(»% 

.■).S(>''; 

o.o.v;, 

0.11% 


In  addition  to  the  pn)spectinn  work  mentioned  here,  other  improvements 
have  lieen  made  at  the  mine.  In  a  straight  line  from  the  mouth  of  the  tunnel 
a  trestle  has  l)een  erected  sixty-four  and  one-half  feet  long  by  si.xteen  feet 
wide,  bridjtinj;  over  a  railway  track.  On  this  trestle  is  installed  a  CJates 
crusher  six  and  one-third  by  eight  feet  high,  a  bucket  elevator  and  a  steel 
she«'t  trommel  three  !ind  oiic-lialf  by  sixteen  feet  long.  To  the  side 
of  this,  about  thirteen  and  one-half  feet  west  of  the  crusher,  is  housed  an 
engine  for  the  purpo.se  of  operating  the  machinery.  This  whole  instalment  is 
made  for  the  following  purposes:  the  ore  to  be  mined  will  l)e  taken  by 
tranicar  out  from  the  tunnel  and  dumped  into  the  crusher;  the  broken  ore 
falling  into  a  hop])er  below,  tlience  being  elevated  into  the  trommel,  from 
which  the  sized  ore  drops  into  railway  cars  to  be  transferred  to  the 
roaster  and  bliust  furnace  at  Port  Arthur. 

On  account  of  the  installation  of  only  one  .set  of  machines  at  the  mine, 
it  would  be  necessary  to  keep  a  very  considerable  supi)ly  of  mined  ore  ahead; 
otherwi.se  any  accident  that  interfei-ed  with  mining  would  cause  ce.ssation 
of  operation  at  the  blast  furnace. 

.South  of  the  trestle  is  situated  the  power  house,  seventy  feet  long  by 
forty  feet  wide,  divided  into  two  parts,  the  western  part  containing  the 
engine,  and  the  eastern  the  boilers,  with  an  iron  tube  stack  115  feet  high 
outsi<le  the  building. 

At  tlie  time  that  I  visited  the  mine  the  machinery  had  not  all  been 
placed  in  the  building.  This,  its  far  us  I  can  learn,  will  be  done  this  sum- 
mer and  the  railway  track  will  also  be  completed — it  lieing  at  that  time 
only  about  half  finished. 

y\(tv  feet  west  of  the  power  hou.se  stands  the  blacksmith  shop,  and  at 
nrt«rvals  </  fifty  feet  farther,  the  w;ush  and  tlressing  house  for  the  miners, 
anfl  the  tt.,»*!iouse,  each  of  these  buildings  being  of  frame  construction, 
twenty  feet  (W-p  and  forty  feet  long,  fronting  towards  the  hill.  The 
sleeping  li'iuse,  ii»iKty-tive  feet  by  twenty-five  feet,  and  the  dining  house, 
eighty-.si  vr  feet  hy  t\v;'nty-.scvcn  feet,  with  two  annexes  each  twenty-six 
and  on< -half  by  twenty-seven  feet,  had  to  be  built  beyond  the  limits 
of  the  two  loc.itions,  in  close  jjroximity  to  the  river,  on  account  of  the  wet 
nature  of  the  l.oiil  near  the  otlier  buildings. 

In  clos*'  proximity  to  them,  at  a  point  where  a  little  creek  enters  the 
Alik'ikaii  river,  a  small  pump  is  installed  in  a   pumphou.se  to  supply    the 
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liiii!i|itn£«  ttitli  watiT  for  ronkiin:  ami  uii^liinc.  Tin-  iTitirp  arrnnitPiiiPnt 
of  niacliitU'iA .  Imiiihi",  !■{•  .  I"  'Atrcini'ly  ({ihmI,  tho  iiiacliiiics  ln-iiii'  lon- 
vriiicn'ly  siiualcil  i  r  cllirii'iii  .rk;  llii"  ImUKine  for  the  iiiirirrs  tirinu 
praciir.il  and  cuinforlalilo.  At  |  ii'-i'nt.  tlie  railway  not  ypt  ••"•in;:  i  'impU'lcil, 
coniinunicaiion  tx'twwii  the  main  lini'  of  lln>  Cniiailian  Norlh<*n  railway 
unit  lli<>  Miinc  H  iiiaintiiinrd  l>\  fatio<>^  from  a  iioint  on  tin-  railway  whorr 
Saliawe  lake  i  niplUM  into  the  Alikokan  river. 

fn  'onni'i'Uon  with  tlii"  mine  I  niiirl'!  mr.iion  lli«'  Mast  furnace  in 
I'ort  Artliiir,  whicli  is  under  ()»■  i  :maije  nenl  of  the  satire  nim|ianv.  It  is 
situated  ear  the  «mtlu>rii  end  oi  the  lity  and  is  eonnected  with  the  I'i.  wlmri: 
Coal  ('ipiii|iany's  <lofks.  from  wliiih  it  n  i-eives  its  fuel  for  eokinu,  the  i-oke 
l-'inn  produced  in  'lie  cotntnou  lieehive  ovens,  of  whieh  they  intend  to  have 
iiiif  hundred. 

'I'he  l(l,'i.-t  turnaif  .  ;i  modern  -irueture  with  a  I'apaeity  of  KKJ  tons  of 
pi):  inm  |HT  il:i  The  'n'l'oiMpanyiiii;  photiHiraphs  will  i;ive  an  idea  of  its 
situation  atid   ,.rr;iiiwiiii  ni  ' 

I  do  n.ii  think  '  at  :i  detaii'd  de-icription  uf  the  furnaces  need  lie  inror- 
porateil  in  this  report.  The  liiMiouraphy  of  iron  metallurgy,  includinc  furnitce 
con>truction,  is  .-o  ureal  that  tluwe  "ho  de-ire  infortuation  on  t'  e  ^iiliject 
can  .-(Mure  it  nnii^h  lietter  liy  mean.--  i>i'  -tamlard  works  than  froiu  a  report 
on  such  estali|ishtiii'iit«,  which  would  ri     f^sarily  Ix-  iiicuu.plete. 

LixatiotiK  H    »IK»  uii'l  401. 


I  now  come  to  the  other  two  locations  .--ituated  alons;  the  Atikokan 
river  which  1  exaniineil  luttt  fall,  viz.,  I{  tiXl  an<l -lOl.  The  first  named  in 
situated  ahout  ninety  chains  due  west  of  Sahawe  lake,  I  ut  hy  canoe  route 
do\(  '1  the  river  the  distance  is  nearly  di>uhied.  As  the  accompanying 
map  will  show,  both  locations  are  liotinded  i.y  the  .-Xtikokan  river;  K-4(H) 
on  the  south-west  corner  and  H~401  alon::  the  whole  extent  of  the 
south  side. 

I  he  two  clainLs  are  traverseil  from  en^l  to  west  hy  a  dike  of  the  same 
description  na  that  de.'icribed  on  K~l()  .inil  II.  The  strike  is  also  the  same, 
east  liy  sixteen  (U-nrw's  north.  Its  lotmesi  diameter  is  tweii'v  chain- 
thirty  feet,  while  the  total  widtii  ciui  hardly  lie  estimated  at  present  ''> 
north   side  of  the  dike  heinf;  still  covered  l>y  drift   material. 

On  landing:  from  the  canoe  near  the  south-west  i  ortier  post  •«('  R-401, 
we  ascend  the  hill  for  ahout  eighty  feet,  then,  turnitii:  sharply  to  iiie  west, 
travel  117  feet,  and  there  find  a  tiuinel  five  feci  wide,  .-even  feet  hich 
anil  thirty-one  feet  lone.  This  tuimel  i-  driven  into  llie  dike  to  ascertaiti 
the  continuation  of  a  mautietite  ile|—  '  whicli  was  first  oliserved  ou 
the  top  ot   the  dike  some  tifty    feet    lugher    up. 

The  minerali/e  i  portion  of  the  tunnel  com.iiei.ccs  ahout  six  feet  from  the 
entrance  and  con-i  .ts  of  len-cs  of  ni:".;iietit<'  mixed  nil h  pyrrliotite,  pyrrhotite 
i.iirl  rock,  or  pyrrlnitiie  mixed  vith  liolh  miiriictilc  ami  rock.      Here  I  took 
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two  samples,  No.  38  ropresenting  that  portion  of  the  ore  six  feet  from  the 
entrance  to  a  point  s<'venti'en  feet  from  the  fate  of  the  tunnel,  while  No.  39 
represents  the  ore  for  the  remaininj;  fourteen  feet  to  the  face. 

.No.  38. 

Iron.- 47.48% 

Silica 17. .W" 

Phospliorus 0.04" 

Sulphur 4.47  " 


FeO 31.18% 

FeaOs  . . . .  .V2.37" 

FeS2 2.26" 

MnO — 

AljOa 1.30" 

1.45" 
1.71" 
0.18" 
7  33" 
0.16" 
1.84" 


CaO 

MrO 

PjOs 

Si  O, 

Ti()2 

(HjO  etc.) 


No.  39. 


Metallic  Iron 62.02% 

Phosphorus 0.08" 

Sulphur 1.26" 

Titanium  ..  : 0.10" 


At  the  time  of  my  examination  of  this  location  a  number  of  miners  sent 
in  by  the  United  States  Steel  Corporation  were  prospecting  in  the  tunnel, 
and  also  at  different  places  on  the  location,  east  as  well  ivs  west  of  this  point. 
For  example,  twelve  chains  and  thirtPon  feet  east  from  the  survey  line 
these  men  had  stripped  a  small  place  where  there  was  an  outcrop  of 
magnetite  on  the  surface.  Their  work  was  not  far  enough  advanced 
for  me  to  take  samples.  Had  I  done  so,  however,  I  do  not  think  that 
the  results  would  have  differed  much  from  those  that  were  taken  in  the 
tunnel,  or  from  a  rock  cut  which  I  found  eight  chains  fifty  feet  west 
from  the  survey  line  that  divides  the  locations. 

This  cut  is  fifty  feet  long  by  two  and  one-half  feet  wide,  trending 
from  north  to  south,  and  the  first  fourteen  and  one-half  feet  from 
the  southern  extremity  contains  magnetite,  pyrrhotite  and  a  certain 
prof/ortion  of  rock.  The  next  twenty-nine  feet  consist  of  rock,  pyrrho- 
tite and  a  little  iron,  and  the  last  six  feet  are  in  fairly  good  magnetite. 
Two  samples  were  taken  here,  Nos.  40  and  41,  the  former  from  the  first 
fourteen  and  one-half  feet  and  the  latter  from  the  last  twenty-nine 
feet,  leaving  the  middle,  which  was  principally  rock  matter,  untouched. 

No.  40.  No.  41. 

Iron 02.58%  56.28% 

Silica 6.90"  12.56" 

Phosphorua 0.03"  0.03" 

Sulphur 2.26"  2.56" 

This  is  the  principal  work  done  on  these  locations,  which  have  revealed 
nothing  es.sentially  different  from  the  ore  deposits  of  locations  E  10  and  11. 
Here,  as  on  the  other  locations,  the  minerals  appear  in  lenses,  limited  in  ex- 
tent both  in  length  and  width,  in  which,  at  ♦imes  one,  and  at  times  the  other 
mineral  predominates. 

If  the  sulphur  in  this  magnetita  had  occurred  in  a  different  form,  as  a 
pyrite  or  marcasite,  and  the  magnetite  were  not  so  dense  and  in  lenses  only, 
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it  would  be  possible  to  use  it  to  advantage  after  roastinji  it  in  continuous 
kilns,  a  process  which  is  followed  at  several  places  in  Pennsylvania.  In 
order,  however,  to  insure  success,  there  must  be  no  increase  of  copper,  which 
I  have  recently  found  at  several  places,  as  depth  increases,  neither  should 
there  be  any  increase  in  phosphorus,  which  appears  to  contaminate  the 
ore  to  a  larger  extent  in  the  interior  of  the  dike.  This  difficulty,  however, 
can  be  modified  by  mixing  the  ore  with  a  silicious  ore  low  in  phosphorus, 
fuch  as  Alesabi  or  Gogebic,  or  for  a  time  with  those  found  in  the  neighbour- 
hood of  Loon  lake,  should  it  be  determined  that  tiie  latter  are  sufficiently 
free  from  that  undesirable  element. 

A  few  hund-ed  feet  south-west  of  the  western  extremity  of  the  dike 
is  a  small  camp,  consisting  of  a  cooking  and  eating  house,  both  built  of  logs 
and  situated  213  feet  from  the  river,  while  tents  formed  providional  sleeping 
apartments. 

The  nearest  railway  station  of  the  Canadian  Northern  railway  is  Hema- 
tite, about  two  miles  away  from  the  point  where  the  railway  communication 
with  these  claims  is  established.  Timber  for  purposes  of  fuel  and  mining 
is  plentiful  in  this  district. 

Hematites. 

I  must  now  take  up  another  class  of  ore,  namely,  the  red  anhydric 
ferric-oxide,  expressed  by  the  chemical  formula  FcjOa  (sesquioxide  of  iron), 
to  which  is  given  the  mineralogical  name  Hematite,  meaning  bloodstone, 
the  name  being  derived  from  the  Greek  word  aima  (blood). 

This  ore  is  found  on  this  northern  continent  in  large  deposits,  more 
especially  on  the  south  and  south-west  shore  of  Lake  Superior,  where  it  is 
mined  in  millions  of  tons  every  year  and  carried  by  a  large  fleet  of  steamers  to 
eastern  ports.  The  ore  occurs  in  a  rock  formation  which  is  known  by  different 
names  in  different  localities;  by  us  it  is  called  the  Animikie  series.  This 
series  is  as  extensively  developed  here  as  in  any  other  locality  n  the  vicinity 
of  Lake  Superior,  and  consists  of  bands  of  pure  carbonate  of  iron,  of  silicious 
iron  carbonates,  of  iron  silicate,  and  cherty  silica  with  bands  of  jasper. 

It  appears  that  the  Animikie  rocks  are  identical  with  the  Mesabi  and 
also  with  the  iron-bearing  rocks  of  all  other  Lake  Superior  iron  ranges. 

I  must  now  describe  the  distributica  of  these  rocks  on  this  side  of  the 
international  boundary  line. 

The  ext  eme  margin  of  the  Animikie  is  always  found  where  the  older 
rocks  reach  an  altitude  of  from  1,400  to  1,600  feet  above  sea  level,  a  fact 
which  can  be  readily  observed  at  many  places  in  this  district.  We  therefore 
find  their  eastern  margin  near  the  following  islands  :  Victoria,  Jarvis,  Spar, 
Thompson  and  Pie  islands,  in  Lake  Superior;  thence  it  extends  northward 
toward  Thunder  cape,  reaching  as  far  as  about  the  north  line  of  the  township 
of  McTavish.  Their  margin  is  found  towards  he  north,  near  the  middle 
portion  of  the  township  of  McGregor,  thence  traversing  part  of  Gorham, 
Mclntyre,  Oliver,  Conmee,  Marks  and  Strange  townships  north  of  White- 
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fish  river.  Thence  it  goes  south-westerly  to  the  line  of  the  Port  Arthur, 
Duluth  and  Western  railway  as  far  as  Gun  Flint  lake,  and  from  here,  south- 
east along  the  international  boundary  to  Lake  Superior. 

Wherever,  near  tiie  northern  margin,  the  iron-bearing  rocks  have  been 
eroded,  we  can  still  follow  it  by  the  thin  layers  of  magnetic  iron  resting  in 
shallow  depressions  of  the  granite. 

The  area  upon  which  the  Animikie  rocks  were  laid  down  is  100  miles 
from  east  to  west,  and  about  twenty-five  miles  at  its  greatest  width,  which 
is  on  a  line  extending  from  Kakabeka  falls  to  Big  Trout  bay. 

Of  the  above  area  only  a  very  small  portion  was  examined  last  summer. 
The  region  to  the  south  and  west  will  be  gone  over  more  closely  next  summer. 
Of  the  several  localities  along  the  line  of  the  Port  Arthur,  Duluth  and  Wes- 
tern railway,  I  can  only  at  present  say  that  very  promising  results  were 
obtained  three  or  four  years  ago  with  diamond  drills,  and  that  the  Arrow 
lake  and  Arrow  river  regions  of  that  part  of  the  range  situated  in  Blake, 
Crooks,  and  Pardee  townships  are  equally  promising.  The  area  which  I 
examined  early  last  summer  is  that  in  the  vicinity  of  Loon  lake,  about 
twenty-five  miles  east  of  Port  Arthur.  For  several  years  a  certain  amount 
of  prospecting  and  development  work  was  done  on  a  few  locations  which 
were  acquired  from  the  Government,  during  the  time  when  prospecting 
for  silver  was  at  its  height.  This  was  about  thirty-three  years  ago,  and 
even  at  that  early  date  hematite  was  found  in  several  places,  among  which 
I  may  make  special  mention  of  Lot  1,  half  a  mile  west  of  Silver  lake. 
Iron,  however,  was  not  the  object  of  their  search;  silver  was  not  discov- 
ered, and  indications  of  iron  were  not  followed  up.  At  a  later  period, 
fourteen  or  fifteen  years  ago,  a  party  from  Detroit  and  Buffalo  tried  their 
luck  in  this  region,  but  soon  gave  it  up.  Nothing  further  was  done  until 
three  years  ago,  when  Mr.  Flaherty,  of  Port  Arthur,  continued  prospecting 
on  Lot  1,  and  Messrs.  Wiley  Bros.,  of  Port  Arthur,  Mr.  McConnell,  of 
Ottawa,  and  others,  prospected  on  the  north-east  quarter  of  section  9, 
concession  8,  and  the  south-east  quarter  of  section  8,  concession  8,  re- 
spectively. 

As  regards  the  physical  features  of  the  '!ountr3'  south  of  Loon  lake,  we 
find  the  surface  to  be  somewhat  hilly  and  broken,  and  at  every  turn  we  can 
notice  the  intensity  of  the  glacial  action.  The  land  slopes  southward  loward 
Lake  Superior,  and,  owing  to  the  trend  of  the  glaciers,  which  was  nearly  at 
right  angles  to  that  slope,  little  basins  and  narrow  valleys  have  been  produced, 
which  not  only  afforded  basins  for  the  accumulation  of  water,  and  formed 
channels  for  rivers  and  creeks,  but  also  proved  to  possess  a  certain  degree  of 
importance  to  iron  ore  deposits  by  opening  up  and  loosening  the  strata  of  the 
iron-bearing  rock. 

The  land  is  very  poorly  wooded.  Almost  everj'where  the  heavier  timber 
has  been  destroyed  by  fire.  It  is  only  here  and  there,  and  more  especially 
upon  the  swampy  land,  that  we  can  see  groves  of  black  and  red  spruce,  inter- 
spersed with  cedar,  tamarac  and  birch,  still  standing. 
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I  riipntiiiiutl  Iwfori'  lliil  »li««  mtiruin  of  lln'  Animikif  nxk"  i-*  ti«ii:illy  fcpiiml 
ncfortliiitf  I"  tin'  cli'viitioi.  of  th-  jjrimiti'  on  uliiili  llicy  art"  laid  ilowri,  ami 
if  tliP  Kranitpx  rimi'h  a  lifiu'lil  of  l,4(N)  to  I.IMN)  fift  they  tluMi  (liiiiiifd  out  to 
DothitiK.  ThiH  fui't  i.«  plmiily  ohiuTvcd  at  the  lorationx  wliicli  i  t'xainiut'l 
Upon  the  ritlKi'  "f  n  li»tl«'  liill  Hoiith  of  L«Mm  Inkc  on  tlii'noiitli-wi'nt  <iuarli<r 
of  M«<-tion  H,  ron.  7,  iml  the  Muutli-fUHt  (|uurtpr  of  mMtioti  H,  ron.  H.  they  thin 
out  nnd  Uii<n|)iH>ar  ultoK<'tlii<r,  litit  liocoiiii>  ({■'ailiially  tliirktT  in  a  Mouthi>rly 
direction,  eHiMTinlly  mo  in  a  liltlv  litutin  wliich  icrniinatrs  on  tli«>  north-t'UMt 
quurtpr  of  Hcction  \i,  ron.  S,  and  llip  north-went  cjuarterof  the  Haini-  xccliin. 

The  thirkncMH  of  th«»  Aniinikic  dejiendM  on  whethir  they  rest  in  the 
trouKh  or  whether  they  lie  on  tlic  flat  nlopinji  siirfac,  f  the  I.aurentiun  granite. 
Near  Blende  river,  I  think,  they  ure  found  in  al)out  the  .aine  thiiknesH  un 
further  west,  north  of  the  Thunder  Huy  mine,  where  they  are  well  exposed 
and  ineMure  ai>imt  200  feet.  The  thicktiesn  here  mentioned  refers  only  to 
the  «>ccurrence  of  the  Aniniikie  on  the  north  shore  of  Lake  Sujierior.  To  the 
south,  toward  Hlake,  Crooks  and  Pardee  townships,  towards  (iun  Flint  lake 
the  conditions  are  entirely  different,  the  Aniniikie  reailiintt  a  thickness  of 
3,000  feet  at  some  places  in  that  district.  Dr.  Selwyn,  former  <lirector  of 
the  Geological  Survey,  estitr  .•  d  the  thickness  of  these  rocks  to  he  from 
10,000  to  12,000  feet;    this,  however,  I  consider  to  l>e  an  over-estimate. 

In  a  few  places  where  diamond  drill  holes  and  shafts  have  l)een  put  down 
we  find  that  the  depth  of  these  rocks  is  as  follows: — 

(1)  A  diamond  drill  hole  25  miles  east  of  Whl'efish  lake.  .     ..1,2(K)  feet 

(2)  A  shaft  four  miles  east  of  the  same  lake 7(K)  " 

(3)  Several  diamond  drill  holes  north-west  of  the  same  lake  tlOO   " 

(4)  A  diamond  drill  hole  near  Iron  Hanjie  lake 1,000  " 

All  these  holes  were  put  down  close  to  the  north  marpn  of  this  formation, 

and,  1  miffht  add,  nearly  everyone  of  them  yielded  jrood  indications  of  the 
occurrence  of  hematite  ore. 

Wha*  I  have  said  ab)ut  the  thickness  of  the  iron-l)earin  'ock-  to  ,  .e 
south  of  Loon  lake  sheds  li);ht  also  on  the  deposits  of  hem  ■■■'.  ore  that 
have  l)een  discovered  in  that  vicinity.  The  shallow i(>.s8  of  '  formation 
has  also  tended  to  produce  shallow  layers  of  iron  (  re  of  insi  ;.nificant  commer- 
cial value.  But,  on  the  other  hand,  they  possess  >  jn.sideral)le  academic 
value  for  us  in  that  they  form  an  excel;?  i  'ndication  i^  nha?  we  may  hope 
to  discover  in  the  Animikie  series. 

It  is  probably  only  a  question  of  time,  and  also  of  exploration,  for  us  to 
find  ore  in  our  rocks  in  (juantities  a.s  jjreat  as  on  tlie  Mesahi.  I  can  .see  no 
reason  why  this  should  not  lie  the  ca-se,  since  the  geolofrfcal  and  |)etronraphical 
conditions  are  identical,  and  we  have  the  added  advantajie  of  the  greater 
thickne.ss  of  the  Animikie  series.  It  is  surely  incredible  that  en  ima»ii;ary 
boundary  line  should  have  placed  a  limit  on  the  deposits  of  hcinatitic  ore, 
produced  through  natural  phenomena  which  were  in  activity  in  our  district 
as  well  as  in  that  a  few  miles  away  from  us.  Hut  it  is  far  more  likely  that 
the  fact  of  Utile  or  no  development  work  haviuj!;  yet  been  done  here  has  so 
far  prevented  their  discovery. 
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Locations  Examined. 

been  put  down,  of  .^^^^J /'*  ^^J  ^  J  .i.^en  and  one-half  feet  down, 
dump  showing  no  "-^n  °^«- /  V,  .  ^  '  /r_  feet  of  verv  silicious 
At  a  depth  of  ahout  -/e-.^t^L  pitTonS  of  a  shelf  of  trap, 
::7UTop  VlS-is'fl^^^r  fro.    one^to  one  and   one-half   feet  in 

^''•^St^Nrf  :s?wi;^H-  feet  deep,  and  had  four  feet  of  water  in 

Shaft  MO.  .1  IS  iw^^''^.^  „„oUorpcl    ferrueinous    chert,  the 

it,  the  bottom  eight  feet   ^^^'"f /^   "°'\te  ^a  a^^^^^^^^      >^'  ''''''  ^"'^ 

follows: — 


26.517c 

34.78" 

0.04" 

0.06" 


Iron 

Silica 

Phosphorus 

^"'P':"'"- „K.  full   of  water.    The  result  of  analysis  of  sample 

Shaft  No.4  was  nearly  tuli   oi  waier. 
No.  45  taken  from  the  deposit  was  as  follows:-  ^^  ^^^ 

Iron 29.50" 

Silica 0.05" 

Phosphorus 0. 14 

'^^'P''"'-  •  ,; >  •„  u„,es  which  have  been  put  down  on  these  loca- 

Of  the  two  diamond  d"'^  h°'^.7^';^^^„^„,.i„/n,ap  shows  the  correct 
tions  I  could  obtain  no  records.     The  accompanying  n    y 

"""J^MlHwX.  ^...n  8,  con.  8,  .o.Ulnin,  MO  «J^ 

Z  ;„*  done  »  .hi,  location  co„,i,«  •' -*"  f'/'tt*  of  v,^ 

Pit  No  1  is  eli-ven  feet  in  depth,  cont.minil  only  a  tew  leet  oi  very 

.iiieiou,  o.  o,  «hi*  no  »„p,e..  taken    ^^  ^^^^^^^  ,, 

.  J     The  o„'ir.S.  ».n,ple  No,  46  being  taken  fro™  the  dump, 
which  gave  results  as  follows:—  ^^  ^^^^ 

Iron '.'.'.'.'.'.'.'.'.'.'■'■'■'■■   34,56" 

Silica 0,09 

Phosphorus .08 

Sulp^""" ,    .  J         „„^  nf  fhp  time  of  mv  visit  had 

Qi  „ft  Mr.    "i  is  twenty  feet  deep,  and  at  the  ume  oi  ui.y 
Mtcen  tt  o,  llX  I    The  ore  on  the  don,p  .-..  too  «hc,«„.  to 
make  it  worth  while  taking  .Bmples.  «„,  ,  5  0  and  7 

water     The  ore  is  .silicious,  sample  No  47  being  taken  from  the  dump. 

The  following  analysis  will  show  the  grade  of  ore:-  ^^  ^^^^ 

Iron 30.86" 

Silica 0,08" 

Phosphorus 0.06" 

Sulphur 
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(3).  North-east  quarter  of  section  9,  con.  8,  area  160  acres. 

Shaft  No.  1,  twcnty-t'ight  feet  deep,  with  nine  feet  of  water  in  the 

shaft.    The  ore  is  silicious,  sample  No.  48  coming  from  the  dump,  and 

the  contents  of  the  ore  being  as  follows  : — 

Iron 40.20% 

Silica 44.76" 

Phosphorus 0.06  " 

Sulphur 0 .  04  " 

Shaft  No.  2  is  sixteen  feet  deep,  eight  feet  of  water  in  the  shaft, 
and  the  ore  on  the  dump  was  too  silicious  for  sampling. 

Two  drill  holes  have  been  put  down  on  this  location,  of  which  I  obtained 
no  record. 

Location  No.  4. 

Lot  1,  Area  240  acres. 

It  was  on  this  location  that  the  first  work  was  done  thirty-three 
years  ago,  by  prospectors  in  search  of  silver,  who  discovered  the  hematite 
in  some  trenches  and  also  in  a  tunnel  on  the  north  part  of  the  location. 
The  old  dumps  are  still  visible  upon  which  they  had  carefully  collected 
the  ore  taken  out  of  the  workings.  They  were  encouraged  to  do  this 
work  by  the  presence  of  a  few  stringers  of  calcite,  which  at  the  time  was 
always  considered  to  be  a  good  indication  of  the  occurrence  of  silver. 

The  rock  stratum  on  lot  1  differs  somewhat  from  that  on  the  location 
above  mentioned,  as  it  has  undergone  considerable  disturbance.  Consider- 
able prospecting  work  has  been  done,  consisting  of  stripping,  trenching, 
tunnelling  and  diamond  drilling,  and  there  is  no  doubt  that  this  work  has 
resulted  in  exposing  ore  in  larger  quantities  and  of  better  quality  on  this 
location  than  on  the  others.  Here,  as  in  the  above  mentioned  location,  the 
ore  rests  partly  in  the  basin  and  partly  on  the  little  hills  which  surround  it 
like  an  amphitheatre;  the  greater  part  of  it,  however,  is  low  grade.  There 
is  also  some  ore  considerably  better,  especially  that  which  is  found  in  the 
tunnel. 

The  description  that  follows  of  the  different  workings  will  show  what 
quantity  and  quality  of  ore  there  is.     On  an  elevation  near  the  middle . 
of  the  location  stands  a  log  house,  used  by  the  prospectors  and  miners,  from 
which  a  very  good  view  is  offered  of  not  only  the  immediate  neighborhood, 
but  also  of  the  country  in  the  farther  distance. 

The  old  Thunder  Bay  road,  which  starts  at  Port  Arthur  and  ends  on  the 
shores  of  Black  bay,  crosses  lot  1. 

Should  the  present  owners  of  this  location,  the  Canadian  Bessemer  Ore 
Co.,  be  fortunate  enough  to  find  large  deposits  of  merchantable  ore,  it  will 
be  possible  to  find  a  very  easy  grade  for  a  spur  track  to  a  point  on  Blende 
river,  a  distance  of  only  three  miles,  and  from  that  pomt  it  cofild  be  shipped 
either  to  Port  Arthur  or  any  other  destination  required. 

Following  the  trail  that  leads  from  Loon  lake  to  Silver  lake,  at  a  point 
sixty  chains  from  the  western  boundary  line,  we  reach  the  first  work  done 
on  the  location,  which  is  marked  on  the  accompanying  map  as  pit  No.  1. 
5 
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This  pit  is  seven  and  one-half  by  six  feet  in  diameter  and  fourteen 
and  one-half  feet  deep,  but  was  filled  with  water;  sample  No.  49  was 
taken  from  the  dump;  contents  as  follows: — 

Iron 56.74% 

Silica 17.70" 

Phosphorus 0.06  " 

Sulphur 0.07  " 

We  next  come  to  pit  No.  2,  eight  by  eleven  feet  in  diameter  and  eight 

feet  deep,  which  was  partly  caved  in  and  is  filled   with  water.    Trench 

No.  2,  seven   by   four   feet  and  fourteen   feet  long,  contains  an  impure 

silicious  ore,  both  soft  and  hard,  resting  against  the  slope  of  a  hillock 

thirty  feet  high.     I  was  unable  to  sample  the  trench;   I  therefore  took 

sample  No.  50  from  the  dump.     An  analysis  of  this  resulted  as  follows  : — 

Iron 40.61% 

•SiUca 29.90" 

Phosphorus 0.07  " 

Sulphur 0.07  " 

Trench  No.  3  is  situated  thirty-six  feet  from  the  former,  the  diameter 
being  about  the  same;  sample  No.  51  was  taken  from  it.  In  front  of 
this  trench  is  an  old  dump  which  dates  from  the  time  of  the  silver  pro- 
specting.   The   ore,  when  tested,  gave  results  as  follows  : — 

Iron 27.64% 

Sihca 55.83" 

Phosphorus 0  09  " 

Sulphur 0.08  " 

The  tunnel  is  fifty  feet  east  of  trench  No.  3.  Its  dimensions  are 
five  by  six  feet  and  twenty-four  feet  seven  inches  in  length.  The  rock 
and  iron  ore  dip  thirty-five  and  one-half  degrees  to  the  south-east.  The 
breast  of  the  tunnel  consists  of  streaks  of  iron  ore,  some  of  high  and 
some  of  low  grade,  interspersed  with  a  few  stringers  of  calcite, 
between  which  is  often  found  a  dark  blue  iron  ore  which  has  every 
appearance  of  being  manganiferous.  Sample  No.  53  is  made  up  of  a  few 
specimens  of  this  iron,  while  sample  No.  52  gives  an  average  of  the  wholr 
tunnel.  Two  diamond  drill  holes  were  put  into  the  ore  body,  one  horizon- 
tally at  the  breast  of  the  tunnel  and  the  other  twenty-seven  feet  in  front 
of  the  first  at  an  angle  52°  30',  of  which  the  accompanying  plan  will 
give  an  idea.  The  ore  encountered  in  the  drill  holes  will  be  found  noted 
on  the  plan. 

With  regard  to  the  iron  contents  of  this  ore  I  have  no  record,  but  I  am 
informed  that  it  is  practically  the  same  as  the  ore  found  in  the  tunnel: 

No.  52. 

PeO 2.01% 

FejOa  25.88" 

FeSa 0.24" 

MnO  0.29" 

AljOs 0.90  " 

MgO  4.06" 

MgO  2. 13 " 

r^Os 0. 13  " 

?i02 61 .04  " 

H2O&CO2 3  72  " 


00 

..      „.    -                                                            19.68% 

Metallic  Iron 0. 13 " 

Sulphur 0.06  " 

Phoephonis 0.22  " 

Manganese 

Sample  No.  53. 

Iron 

Silica 0. 16% 

Manganeae 

rhoiiphonu 

Sulpnur 

Trench  No.  4  is  eighteen  feet  lonp,  four  feet  wide  and  four  feet  deep, 
and  the  quality  of  the  ore  in  this  trench  is  the  same  as  in  the  tunnel. 

Trench  No.  5,  sixtv-eight  feet  from  the  tunnel,  is  shallow,  ten  feet 
of  o^Sng  expJsed,  ihe  southerly  four  feet  being  of  a  quahty  simdar 
Jo  Tat  found  in  the  tunnel.  The  north  six  feet  is  siUcious;  sample  No. 
54  was  taken  here.     When  tested  it  gave  results  as  foUows:- 

No.  54. 

47.94% 

Iron 24.96" 

Silica OOP." 

Phosphorus O.Ob" 

Sulphur 

Diamond  drill  hole  No.  3  was  placed  seventy-sevon  ^^^^'^'^J^^ 
trench  just  mentioned,  in  a  corner  where  the  ndge  takes  a  sharp  angle 
to  the  south.  The  record  from  this  hole  will  be  found  on  the  accom- 
panying plan,  which  ...  kindly  furnished  me,  as  well  as  the  other  two 
dLs  by  Mr.  R.  Flaherty,  of  Port  Arthur.  The  quahty  of  the  ore 
found,  according  to  information  given  to  me,  is  the  same  as  the  gene- 
ral average  of  that  on  this  location. 

Trenches  Nos.  7  and  8,  four  by  five  feet,  resemble  shallow  pits  and 
contain  some  lean  ore.    At  this  point  on  turning  to  the  south  we  am  e 
at  the  foot  of  a  small  but  steep  ridge  about  sixty  feet  high,  on  which 
t       Stripping  twenty  feet  wide  and  sixty-six  feet  long.    T^e  ore  here 
is  a  lean  silicious  iron,  which  still  shows  the  narrow  bands  of    he  ferru 
rinous  chert,  into  which  it  is  merging  at  the  different  sides  of  the  strip- 
ing    The  t'wo  accompanying  photographs  show  the  whole  -"^^Mnd  from 
Li  it  will  also  be  nociced  that  the  rock  and  iron  at  the  north  end  is  tilted 
while  at  the  soi  :hern  end  it  still  remains  in  its  ongina  A^*  Pf '*'«°;,    \*°°J 
two  samples  here.  No.  55  from  the  north  side  and  No.  5b  from  the  south 
side.    When  tested  they  gave  results  as  follows  :— 

Sample  55.  Sample  56. 

...35.19%  33.28% 

Iron ,j3  gglf  44.13" 

Sihca    Q„„  0.06" 

Phosphorus 0  21"  0.34" 

Sulphur "^ 

Trench  No.  10,  two  feet  wide  and  ten  feet  long,  is  east  of  Mud  lake. 
The  ore  as  exposed  is  of  a  low  grade.  Stripping  No.  2  thirty-five  by 
forty  feet  and' seventy-two  feet  long,  is  near  the  -"t^-^* .  «^ore  °f 
Mud  lake,  and  shows  a  very  silicious  fine  grain  iron  ore  intermixed  with 
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ferruginous  chert  and  some  jasper.  No  sample  of  this  ore  was  taken. 
It  would  probably  average  from  twenty-five  to  thirty  per  crnt.  iron. 

Going  farther  south,  about  two  chains  south  of  the  trail  and  eight  chains 
east  of  Deception  lake,  we  find  diamond  drill  hole  No.  4.  The  ore  encountered 
in  this  drill  hole  was  plainly  of  the  same  quality  as  that  usually  found  in  the 
neighborhood. 

Tunnel  No.  2  is  the  last  working  on  lot  1,  and  is  situated  close  to 
the  south  line  near  the  shore  of  Deception  lake.  It  commences  at  a  point 
twenty-five  feet  above  the  water,  is  sixteen  feet  deep  and  its  diameter 
is  five  by  six  feet.  The  face  of  the  tunnel  shows  four  feet  of  cherty  ore, 
with  small  stringers  of  jasper. 

Exploring  from  this  point  to  the  south  and  west  of  Deception  lake,  I 
found  more  shallow  pits,  which,  however,  contained  nothing  that  would  be 
of  any  commercial  value.  The  same  may  be  said  of  that  ore  lying  west  of 
Loon  lake,  in  which  in  recent  years  a  number  of  locations  were  surveyed, 
but  where  nothing  attractive  has  been  discovered. 

It  will  be  noticed  that  in  nearly  all  the  work  on  the  location  just  described 
some  ore  has  been  found,  not  usually  of  high  grade,  as  has  been  shown  by 
the  analyses,  nor  of  any  great  thickness.  The  horizontal  extent,  however, 
although  interrupted  here  and  there,  gives  promise  of  the  possibility  of  mining 
perhaps  a  few  hundred  thousand  tons  of  low  grade  ore,  which  would  be 
useful  only  as  a  mixture  with  ore  of  a  high  grade  in  which  the  silica  contents 
are  extremely  low. 

To  improve  the  quality  of  this  ore  by  means  of  water  or  dry  concentra- 
tion, or  by  sorting,  may  be  regarded  as  out  of  the  question.  At  the  same  time, 
if  it  can  be  mined  che;  ^^ly  enough  and  reasonable  railway  charges  can  be 
obtained  for  its  transportation  to  points  close  by,  fur  purposes  of  smelting, 
then  it  is  quite  possible  that  the  owners  can  make  some  use  of  it.  If  this  cannot 
be  done  we  must  accept  the  occurrence  of  this  ore  in  the  manner  that  I  men- 
tioned earlier,  as  being  a  most  favorable  indication  of  what  might  be  found 
in  other  localities  along  the  Animikie  iron  range. 
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